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’VC&nttD see this computergrowover 
lOx more powerful? 


VAX 6000 Computer 
2.8 VUPs (10:30 a.m.) 



You’re looking at the same 
computer. 

You’re not looking at the same 
computing power. 

Digital’s VAX ™ 6000 computer 
lets you expand to over 10X the 
power you start with. All in the same 
cabinet. In minutes. For range of 
growth, cost of growth and protection 
of your investment, nothing else 
compares. 

A combination of innovative engi¬ 
neering and symmetric multi processing 
lets you grow from 2.8 VUPs* to 36 
VUPs. And support up to 650** users. 


Upgrading is fast and easy because all 
you have to do is add processor 
boards. And you can keep adding for 
years to come. 

But it gets even better. The unique 
VAX 6000’s modular design will allow 
you to upgrade to new performance 
levels as new generations of technol¬ 
ogy are introduced. You stay on the 
forefront of technology. You’re cov¬ 
ered today. And tomorrow. 

The VAX 6000 series also shares in 
the entire VAX family growth story: 

□ If you outgrow a single VAX 6000 
system’s power, you can form a VAX- 
cluster ™ that includes more VAX 
6000s and other VAX computers for 




the power you need. You manage and 
access the cluster like one system 
because it is one system. 

□ The VAX 6000 computer is part 
of the industry’s largest family of com¬ 
patible computers. It extends from 
our $7,000 Micro VAX “ computer 

to our new VAX 9000 Mainframe. 
There’s never a need to rewrite soft¬ 
ware when you grow from one VAX 
computer to another. 

□ The VAX 6000 system is backed 
by Digital’s networking, renowned for 
how easy it is to set up and grow. And 
















The Association of 
Alumni and Alumnae of the 
Massachusetts 
Institute of Technology 
Parents Program 


Room 10-140 
77 Massachusetts Ave. 
Cambridge, MA 02139 
Phone: 617 253-0743 


Dear MIT Parents: 

The Parents Program is pleased to send Technology Review to keep you in touch with the issues that 
concern the MIT community and society. 

What a pleasure it was to have so many families and friends on campus during Family Weekend. 

The information sessions on Friday afternoon, presented by the deans. Career Services, Financial Aid 
and Medical Department, gave parents and staff an opportunity to talk to each other informally 
about important matters. Your opinions and questions helped the MIT staff understand the parents' 
and students' perspective. From these sessions, conversations, phone calls and letters from you, we are 
continuing to develop the Parents Program as a service to MIT families. 

An important suggestion developed from the Career Services discussion. As a way of facilitating 
and supporting the career searches of undergraduates, parents suggested that we form a list of 
parents and friends who would be willing to give information and advice about their professions to 
undergraduates and new graduates. Meetings could be on campus, in your home town, or by phone. 

As you learned on Family Weekend, MIT graduates go into architecture, management, medicine, 
law, and many other areas, so don’t feel that you need to be in science or engineering to offer your 
help. If you would be willing to give information about your profession to an MIT undergraduate, 
please write or call us at the above address. We will limit the number of calls you receive, if you 
wish. We hope that many of you will respond. Providing a network of friends can be very helpful 
support to young people. 

Other ideas surfaced during Family Weekend which could take our new Parents Program in exciting 
directions. If you would like to be part of a planning group, please let us know by calling or sending 
your name and address. 

As always, we look forward to hearing from you and value your participation. 


Sincerely, 


'fyiQAAt&J 'UlOb'ctijUj- 


Marcia Hartley 
MIT Parents Program 










Wmt to see it again? 

VAX 6000 Computer 
36 VUPs (10:42 a.m.) 


now, with our NAS (Network Appli¬ 
cation Support), you can grow into a 
multi-vendor network, integrating at 
the applications level with other major 
vendors like IBM,* Apple," and 
COMPAQ® 

All this adds up to lower growth 
costs, no matter which direction you 
want to grow-more power, more 
support for users, more storage, more 
networking. 

It also adds up to a better protec¬ 
tion of your computing investment. 
There’s no simpler, more manageable, 
more affordable growth path for both 
hardware and software. 


As you can see, the VAX 6000 com¬ 
puter system gives you lots of unique 
ways to deal with growth and change, 
so you can better manage the present 
and plan for the future. 

And that’s unlike any other com¬ 
puter you’ll see today. 

See for yourself. Call your local 
Digital sales office todav. Or call 1-800- 
842-5273, ext. 600. 


It 

now 



*VAX Unit of Performance. One VUP equals the processor 
performance of a VAX-11/780. 

*'Office application subscribers using ALL IN 1with word 
processing and mail. 

© Digital Equipment (Corporation 1989. The Digital logo. 
Digital has it now, VAX, VAXcIuster, MicroVAX, and ALL 
IN-1 are trademarks of Digital Equipment (Corporation. 
Apple is a registered trademark of Apple Computer, Inc. 
IBM is a registered trademark of International Business 
Machines (Corporation. COMPAQ Is a registered trademark 
of COMPAQ Computer Corporation. 
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Deterring Computer Crime 

BY KENNETH ROSENBLATT 

Computer-illiterate police cannot combat the growing incidence 
of electronic theft and vandalism. What’s needed are special 
task forces and penalties that fit the crime—such as taking 
away an offender’s computer. 


Earthquake Prediction Comes of age 

BY ALLAN G. L1NDH 

A multi-million-dollar effort to monitor one stretch of the San 
Andreas fault is bringing scientists closer to predicting the next 
major quake. Although early warnings will lead to some false 
alarms, such alerts will encourage public officials to create the 
infrastructure needed to save lives. 


The Arctic in world Affairs 

BY ORANR. YOUNG 



Long dismissed as a frozen wasteland, the Arctic has emerged 
as a region of major economic and political significance. The 
many countries with territory there are learning to cooperate in 
dealing with the extreme and fragile environment. 


Art in Space 


BY ROGER F. MAL1NA 
Artists are making bold proposals to turn space 
into a new kind of canvas, but astronomers are 
up in arms. Who should control the heavens? 
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Macsyma... 

the most powerful 
math software 
in the world of 
workstations, 
mainframes, 
and PCs* 



copyright 1909 Symbolics Inc 


When it comes to solving 
complex symbolic and numerical 
math problems, there’s no substitute 
for power. Other math packages 
claim they have it, but when it 
comes to the crunching they can’t 
do much more than pretty graphics. 

MACSYMA has the power 
you need. 

With MACSYMA, you can 
easily tackle math modeling prob¬ 
lems that other packages just sit and 
stare at. You can perform complex 
symbolic, numerical, and graphical 
calculations automatically — in 
applications ranging from plasma 
physics to aeronautics, from eco¬ 
nomics to fluid mechanics and more 
— right at your desk. Calculations 
such as differential and integral 
equations, Laplace and Fourier 
transforms, vector and tensor calcu¬ 
lus... with greater depth and accu¬ 
racy than any other software. 

And MACSYMA is getting 
more powerful all the time, with 
dozens of new features to simplify 
even the most complex math. 

But there’s one thing about 
MACSYMA that isn’t complex — 
using it. You can get right to work 
using our On-line Help and Quick 
Reference Card — without even 
opening a book. 

Call 1-800-622-7962 (in 
Massachusetts, 617-221-1250.) 

MACSYMA is a registered trademark of Symbolics. Inc 

symbolics 

Macsyma Division 

8 New England Executive Park East 
Burlington, MA01803 USA 

•including Sun-4, Sun-3, Symbolics and 
Apollo workstations. VAXes and 100% IBM- 
compatible 386.DOS-based PCs. 







Why Scientific 
Education Is Liberal 

M Y “liberal” education pressed 
resolutely conservative views 
upon me. Both instructors 
and authors, especially 
modern authors, conspired in this. Wil¬ 
liam Butler Yeats saw social change as 
futile (“mere anarchy is loosed upon the 
world”). He held up as the symbol of 
perfection an idealized Byzantium, suc¬ 
cessor to the eastern Roman empire. For 
an alternative, one could read T.S. Eliot, 
who sneered at middle-class notions of 
progress and would have reinstated the 
medieval Catholic Church, successor to 
the western Roman empire. These 
authors so powerfully evoked the vision 
of an orderly society that it took me 
years to realize how reactionary they 
were. 

Key members of the MIT faculty and 
administration propose strengthening 
the humanities in the curriculum, even 
if it means sacrificing professional ac¬ 
creditation for the undergraduate en¬ 
gineering degree. 1 support the 
proposals (future issues of this maga¬ 
zine will examine them), but I would 
offer a caution. The traditional hu¬ 
manistic education is fundamentally 
conservative. The willingness to con¬ 
front change—such as revamping the 
curriculum at a major university— 
springs more from a scientific cast of 
mind. 

The debate about the merits of hu¬ 
manistic versus scientific education 
arose in the late nineteenth century 
when major technical institutions were 
established. Thomas Henry Huxley, the 
British biologist and essayist, champi¬ 
oned science. Though agreeing with hu¬ 
manists that “perfect culture” should 
provide “a complete theory of life,” he 
attacked the notion that “literature 
alone is competent to supply this 
knowledge.” What could all Greek and 
Roman antiquity say about the scientific 
revolution that had overturned the 
medieval theological order and traced 
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our ascent from apes? “For the purpose 
attaining real culture,” Huxley conclud¬ 
ed, “an exclusively scientific education 
is at least as effectual as an exclusively 
literary education.” 

The Victorian poet and critic Mat¬ 
thew Arnold supported humanism to 
the end. “To know ourselves and the 
world,” Arnold declared, we must 
“know the best which has been thought 
and said,” notably the Greek and Latin 
classics. Grant that humans had 
descended from a “hairy quadruped fur¬ 
nished with a tail and pointed ears, 
probably aboreal in his habits.” Grant 
that science had deflated religion and 
even philosophy (“pluming itself on its 
reasonings about finite and infinite be¬ 
ing”). Still, poetry remained “to inter¬ 
pret life for us, to console us, to sustain 
us.” Never having claimed literal truth, 
poetry was the vital repository of under¬ 
standing about the human condition. 

Arnold was broad-minded and gener¬ 
ous where Eliot and Yeats were narrow 
and shrill. He respected science and the 
idea of progress. Still, his championing 
of “the best that has been thought and 
said” embodied a fundamental conser¬ 
vatism. That resistance to change goes 
right to the origin of humanism: the 
poems of Homer, which Arnold loved 
to quote in the original Greek. 

Homer composed The Iliad in about 
725 B.C. at a time when Greek-speaking 
peoples were making rapid technologi¬ 
cal progress based on improved iron 
metallurgy and were being flooded with 
foreign influences—vase painters were 
borrowing Oriental designs, and the al¬ 
phabet itself was imported, probably 
from Syria. Homer was clearly troubled 
by the decay of Greek traditions. Even 
more intensely than Eliot or Yeats, he 
evoked an idealized past—a golden age 
when heroes observed the old tradi¬ 
tions, and poets immortalized their 
fame. The Western tradition was forged 
out of a concern about its own demise. 

Given such a tradition, proposals for 
change at liberal-arts institutions tend 
to be met with a frown. Only after 
weighing the myriad failures that have 
dogged humans since the days of the an¬ 


cient Greeks and Hebrews dare one risk 
a step. The ghost of the medieval 
university—rather a fantasy of it as a 
priesthood of scholars sheltered from 
society, cradling truth—decries novelty. 
This was so during the 1960s when I 
was at school and no less true in the 
1980s, when William Bennett, the Rea¬ 
gan Administration education secretary, 
served as clumsy standard-bearer for the 
Western tradition. 

By contrast, science readily grapples 
with change: developments for good or 
ill ranging from the exploitation of 
fossil-fuel energy to the advance of ar¬ 
tificial intelligence. Technologists are, in 
my experience, remarkably willing to 
discuss their successes, their failures, 
and how to do better. As with the cur¬ 
riculum proposal, when someone sug¬ 
gests change at MIT, the response is 
likely to be: it’s an experiment, and 
perhaps we should try it. 

I suspect that science and engineering 
are open to change because the dis¬ 
ciplines are based on experiment, even 
failure. Civil engineers recall the bridge 
over the Tacoma Narrows in Washing¬ 
ton State. Because of the imperfect state 
of the art at the time, the designers did 
not adequately brace the bridge. A wind 
in a certain direction would set up a har¬ 
monic motion, until the steel and con¬ 
crete structure began to oscillate like a 
slow-motion violin string. When the 
right wind blew long enough, the bridge 
snapped. 

The most important lesson from the 
Tacoma Narrows is not about cross¬ 
bracing but about risk. Whether the 
forces are stresses on a bridge or pres¬ 
sures for social improvement, no read¬ 
ing of the past can fully analyze or 
predict them. That is no excuse to avoid 
action: many things in our world need 
fixing. To attempt that—to bridge a 
narrows or improve an institution— 
involves risk and possible failure. Failure 
is serious but is also an opportunity to 
learn. Literary education looks to the 
past, but scientific education looks to 
the future and is no less humanistic. ■ 

Jonathan Schlefer 
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Letters 


Who’s to Blame for 
Weapons-Reactor Problems 

John Ahearne’s article on the sorry state 
of our nuclear weapons facilities ( “Fix¬ 
ing the Nation’s Nuclear Weapons 
Reactors,” TR July 1989 ) was excellent. 
The reactors managed by the civilian 
side of the Department of Energy 
(DOE) are much safer and more relia¬ 
ble. They have their own very strict stan¬ 
dards, and their records speak for 
themselves. 

There is plenty of blame to go around 
for the problems now confronting the 
defense side of DOE. The underlying 
cause is the unwritten policy that once 
an operating contractor is selected, the 
Washington bureaucrats in the depart¬ 
ment should not interfere—just obtain 
funding from Congress and make sure 
production goals are met. Somehow 
these officials have hoped to simply 
blame the contractor for any problems 
that might arise. For this reason, the 
DOE field offices at defense sites have 
been powerless to cope with difficulties 
and reluctant to report them to 
Washington. To outsiders the field 
offices have given the appearance of 
working for the contractors rather than 
for the government. 

Another part of the DOE—the assis¬ 
tant secretary for environment, safety, 
and health (ES&H) and its pred¬ 
ecessors—has aided and abetted the 
hands-off policy. Assigned the duty of 
confirming compliance with DOE 
management directives, this organiza¬ 
tion ended up whitewashing almost all 
field operations. As an example of how 
bad the situation was, in the early 1970s 
the director of the DOE’s reactor de¬ 
velopment and technology program had 
to ask the director of ES&H to stop un¬ 
dermining his programs; ES&H had 
been telling the field offices and contrac¬ 
tors they did not have to comply with 
directives on DOE safety policies. 

Congressional delegations from 
states with DOE production facilities 
are also at fault, since their close associ¬ 
ation with DOE field offices and con¬ 
tractor managers has been a major 
influence on the effort to cover up defi¬ 
ciencies. These politicians didn’t bail 


out until the media began to publicize 
the current environmental and safety 
hazards. Congress is to blame for fail¬ 
ing to fund new production reactors as 
well. 

Finally, DOE contractors have been 
less than forthright. Faced with aging 
facilities, they have not taken a strong 
position against continued operation, 
preferring instead to nurse along equip¬ 
ment that is obsolete and dangerous. 
DuPont, for example, operated the C- 
reactor at the Savannah River plant for 
several months after it was confirmed 
that a series of slightly leaking cracks in 
the lower knuckle of the reactor vessel 
had reached an effective length of 200 
inches. 

One area of Ahearne’s article needs 
clarification. He quotes Louis Roddis to 
the effect that public hazards from 
weapons plants could exceed those of 
commercial reactors. But since all the 
DOE reactors are located on large, re¬ 
mote sites owned and controlled by the 
government, those at risk are mainly the 
thousands of workers there. Very few 
members of the general public live with¬ 
in the emergency planning zones estab¬ 
lished by the Nuclear Regulatory Com¬ 
mission and implemented by DOE. 
Also, the risk at DOE sites is intended 
to be no greater than that at commer¬ 
cial reactor facilities. Having been as¬ 
sociated with the emergency-planning 
program established to achieve this 
goal, I believe that the worst conse¬ 
quence of a major accident would be the 
loss of the facility. The effect on the 
health of those involved would be 
minimal, if any. 

I don’t know where John Aheame got 
the idea that the Energy Department 
was surprised at the Roddis panel’s 
highly critical report on Hanford’s N- 
reactor. That can’t be correct unless he’s 
referring only to incoming appointees 
when the report came out in 1987. Dur¬ 
ing the latter part of 1980, a team of 
DOE experts was convened to assess the 
safety of DOE reactors by applying the 
lessons learned from Three Mile Island. 
The team pointed out all the same 
problems identified by the Roddis 
panel, as did the National Academy of 
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Whatever 
your problem, 
I’ll solve it. 


Sciences later on. However, defense 
reactors had had no major accidents in 
the past 30 years—only near misses and 
“unusual occurrences” that were report¬ 
ed informally to DOE field offices if at 
all—so there was little impetus for those 
in charge to make any changes. 

I hope the new advisory committee 
that John Ahearne chairs and the 
defense safety board that Congress has 
recently spawned will function as well 
as their commercial counterparts. If so, 
they should be able to provide DOE 
management with the independent ad¬ 
vice needed to enhance safety at defense 
facilities. But it remains to be seen how 
well this will work in the face of politi¬ 
cal pressure from Congress and the anti¬ 
nuclear minority. Positive findings of 
safety are frequently diverted by these 
pressures, especially when the findings 
are intended to correct previous regula¬ 
tory excesses. Sometimes the result is ac¬ 
tually a reduction in overall safety levels, 
particularly when funds have to be si¬ 
phoned off into less effective or even un¬ 
necessary improvements. DOE should 
do everything in its power to avoid such 
problems. To succeed, it needs the full 
support of administration leaders, the 
Congress, and the new safety panels. 

PETER J. DAVIS 
Paris, Va. 

I thoroughly enjoyed John Ahearne’s ar¬ 
ticle “Fixing the Nation’s Nuclear- 
Weapons Plants.” However, Louis Rod- 
dis is a past president of New York’s 
Consolidated Edison, not Chicago’s as 
stated in the article. 

W.M. KIM RODDIS 
Lawrence, Kans. 

More on Reactors in Orbit 

Michael G. Houts’s letter (“Reactors in 
Orbit,” TR November/December 
1989), which responds to my article 
“Let’s Ban Nuclear Reactors from Or¬ 
bit” (TR May/June 1989), claims that 
the proposed ban “would simply hinder 
any future large-scale use of space,” and 
that “the U.S. SP-100 reactor will not 
operate in orbits with less than a 10-year 
decay time.” 

Actually, U.S. officials had earlier 


agreed to operate reactors only in orbits 
high enough to prevent reentry into 
Earth’s atmosphere in less than 300 
years. So a 10-year orbital decay time 
represents a significant retreat. 

Moreover, a Jet Propulsion Lab (JPL) 
study of possible civilian uses for space 
reactors concentrates mainly on power 
for space exploration and for bases on 
the moon or Mars—applications that 
my article endorses. The JPL report ex¬ 
plicitly rejects use of reactor power for 
NASA’s space station because of the 
massive shielding required to protect 
astronauts. 

Finally, it remains to be seen whether 
microgravity manufacturing and the 
other orbital uses of reactors Houts 
mentions will actually turn out to be 
technologically attractive. And even if 
they do, they may not require reactors. 
In any case, such applications are de¬ 
cades in the future, and a temporary ban 
on orbiting reactors would hardly 
hinder them. The applications for 
which orbiting reactors are now being 
used by the Soviets and developed by the 
United States are military, and they are 
thus a legitimate target for arms control. 

JOEL R. PRIMACK 
Santa Cruz, Calif. 

Biotech Regulation 
in Perspective 

Since I arrived at MIT, where I have 
directed the Biohazard Assessment 
Office for the past 13 years, I have had 
the opportunity to discuss and debate 
contemporary biological R&D with 
Sheldon Krimsky, who, together with 
Kostia Bergman, Nancy Connell, Seth 
Shulman, and Nachama Wilker, wrote 
“Controlling Risk in Biotech ”(TR July 
1989). I have become uniquely im¬ 
pressed with Krimsky’s dedication and 
conviction. Krimsky is convinced that 
regulations help people—that they pre¬ 
vent exposure and eliminate accidents. 
However, he is wrong. Regulations sim¬ 
ply provide a framework for identifying, 



I’m Riva Poor 
and your success 
is my business. 

I’ve helped 
thousands of suc¬ 
cessful people 
achieve the 
Results they 
want in life. And 
I can help you. 

I’m a professional problem- 
solver who can help you solve 
your problems. I can help you 
identify THE REAL YOU, 
WHAT YOU REALLY WANT 
and HOW TO GET IT. I can 
provide you with new ways of 
looking at yourself, your busi¬ 
ness, your personal relationships 
or whatever is important to you. 
I can rid you of any negative atti¬ 
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You will get clarity, reassur¬ 
ance, direction, self-confidence. 
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Challenge me now. Call me to 
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communicating, and managing risk. 

Moreover, Krimsky refuses to accept 
the remarkable track record of biotech¬ 
nology. Exposure to recombinant DNA 
has yet to result in a single recorded in¬ 
fection, illness, or ecological disaster. 
No one has even reported a minute of 
lost time. Krimsky compares today’s bio¬ 
tech industry with the synthetic- 
chemical industry of the 1940s and 
1950s, which unwittingly released thou¬ 
sands of dangerous substances into the 
environment, but the comparison is not 
apt. You can look at any industry you 
want and you will not find a safety 
record to match that of biotechnology. 
Does this mean biotech is safe? No, it 
does not. It means that we are dealing 
with a low risk. 

Krimsky and his co-authors com¬ 
ment that if an engineered organism 
happened to escape, “the current regula¬ 


tory regime would be unprepared to 
deal with the ecological upset.” The 
question is, though, how any regulato¬ 
ry regime could be prepared to deal with 
an ecological upset. The only regulato¬ 
ry action that could prevent ecological 
or health-risk problems would be to ban 
research outright. I truly hope Krimsky 
is not regressing to that period in 1977 
when he espoused such a philosophy. 

Krimsky et al. go on to complain that 
the biotechnology industry “brings with 
it a new form of waste” requiring a com¬ 
pletely revamped regulatory framework. 
This is pure hogwash. The waste is not 
new because biotechnology is not new. 
The Environmental Protection Agency 
has not regulated biological waste or in¬ 
fectious waste because no information 
indicates that it is hazardous. 

Furthermore, natural selection, not 
Krimsky et al., will determine whether 


any of the organisms released into the 
environment will become reproductive- 
ly fit. As for the charge that many en¬ 
gineered organisms are “designed to 
survive inside humans” and that lab 
workers can therefore “serve as path¬ 
ways for releasing the organisms,” I 
would like to know exactly which or¬ 
ganisms the authors are referring to. If 
they mean E. coli —and frankly I don’t 
know what else they could mean—then 
nature itself has done the engineering. 

Krimsky and his co-authors also fail 
to distinguish between organisms that 
have a predator and those that don’t. For 
example, kudzu, an engineered plant 
that has become a major weed problem 
in the Southwest, is not native to this en¬ 
vironment and so is more difficult to 
keep in check. By contrast, the ice- 
minus experiment reintroduced organ¬ 
isms into their native environment after 
they had been genetically altered in the 
laboratory. 

Finally, the authors are mistaken in 
arguing that biotech could place farm¬ 
ers at an economic disadvantage. These 
writers do not appreciate the impor¬ 
tance of technology transfer, and do not 
understand that biotech could enable us 
to produce food with fewer resources or 
under unfavorable conditions. Perhaps 
we could even develop technology to 
help solve the world hunger problem. 

Krimsky and his colleagues have used 
Technology Review to present a view 
that is misleading at best. What’s more, 
they present that view as fact. 

DANIEL F. LIBERMAN 
Cambridge, Mass. 

Sheldon Krimsky responds: 

Liberman is unambiguously correct on 
one point. I do believe that regulations 
can serve a preventive role—for exam¬ 
ple, in controlling auto emissions, 
chemical exposures, and releases of in¬ 
fectious waste and genetically en- 
| gineered organisms. My co-authors and 
I take a cautious approach to biotech¬ 
nology, holding that some intentional 
releases of modified organisms may 
damage the environment—a position 
i that leading ecologists share. Detailed 
I Continued on page 78 


Farrar 


St ram 


Giroux 


NATIONAL BESTSELLER 


“Stunning...McPhee's subjects pit them¬ 
selves against erupting volcanoes in 
Iceland and Hawaii, an ever-rising Missis¬ 
sippi River in Iouisiana and house- 
wreck ing mudslides in Los Angeles." 

jotm Wilkrs 
.San Francisco Chronicle Book Revteu 
(front page) 


tingreport 
revealing battletielas in humanity's global 
war against nature. Once caught up in the 
drama, it is difficult to put these stories 
aside." 

-Strphrn J. Pvnc 
The \'eu York Times Book Renew 
(front pagr) 


“Brilliant... In the 
coming decade, we 
all have a lot of envi¬ 
ronmental thinking 
ahead of us. McPhee 
offers a unique clue 
to how w e should 
proceed." 

-Jack Miles 
I. os .Angeles Times 
Book Review 


THE CONTROL 

OF NATURE 



“One of our great¬ 
est writers.. . 

McPhee raises con¬ 
sciousness while sat¬ 
isfying our appetite 
for entertainment." 

- C hri\lophrr Shaw 
The Washington Post 
Book World 


John McPhee 


Fifth printing 
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AMERICA'S MKT HOSTAGE CRISIS ? 


According to the latest figures, 
America is now importing al¬ 
most 50 percent of all the oil we 
use. If our oil imports continue 
to rise, another energy crisis 
could be triggered, one that 
could hold America's economy 
hostage again. 

But the more we use nuclear 
energy, instead of imported oil, 
to generate electricity the less 
we have to depend on foreign 
nations. 


Our 112 nuclear electric plants 
already have cut foreign oil 
dependence by 4 billion barrels 
since the oil embargo of 1973, 
saving us more than $115 billion 
in foreign oil payments. 

But 112 nuclear plants will not 
be enough to meet our growing 
electricity demand. More plants 
are needed. 

We can help keep America 
from being held hostage and 
maintain our energy indepen¬ 


dence by relying more on our 
own resources, like nuclear energy 
For a free booklet on nuclear 
energy, write to the 
U.S. Council for 
Energy Awareness, 

P.O.Box 66080, 

Dept. RF19, 

Washington, 

D.C. 20035. 



’ 35 ” 


U.S. COUNCIL FOR ENERGY AWARENESS 


Nuclear energy means more energy independence. 


1989 USCEA 
















In 1917 Boeing built its first airplane, 201 




I T“ you are an engineer or scientist, ive’d like you to co nsider Boeing as a 
M M place to pursue your career. That's what this advertisement is all about. 
It’s hosed on the belief that a good way to learn about a company is to meet the 
people who work there. To that end, ive’d like to introduce Dr John 
McMasters, a research aerodynamicist and one of some 20,000 
engineers at Boeing. In his workaday world, he helps design Boeing 
jetliners. In bis spare time, he’s a self-proclaimedpaleoaerodynamicist. 


A- 

to 

field of 
study for an 
airplane designer 
and he’ll sav, “Even' 
thing that flies. All the time, 
professionally and avocationally.’ 

That includes jetliners, cer¬ 
tainly. And also insects, seeds, birds, 
bats, a certain reptile that executes 
aerial maneuvers of surprising grace 
and precision, hang 
gliders and boomer¬ 
angs. Plus things that 
once flew, but don’t 
now, such as pterosaurs. 

Especially 
pterosaurs, in fact. 

They dominated 
flight for 120 million 
years and, reptiles or 
jets, all flying things 
encounter the same 
basic problems. 


The irregular surface and tubular structure 
of insect wings are an elegant solution to 
a very difficult flight problem 


Sit back and ask McMasters to 
elaborate. It’s a fascinating story. 


graduate student, he embarked 
on what he now describes as a 
ridiculously complex enterprise: the 
study of general locomotion. 

“It was not the least bit modest,” 
he says. “I envisioned a 
grand theory of optimal 
locomotion embracing the 
entire range of natural and 
man-made devices trav¬ 
eling through the air, on 
land, and in or on water.” 

His unified theory 
remains elusive, but the 
search has been hugely 
rewarding. 

McMasters’ inves¬ 
tigations have included 
jumbo jets, bat wing architecture, the 
w ing geometry of soaring birds, the 








i lillion years after reptiles learned to fly. 








complexities of flapping flight, and 
similarities between hang gliders and 
flying reptiles. 

Along the way, he helped found 
the Flight Research Institute (FRI). 
Members, including many Boeing 
people, agree that all flying things, 
and some that don't 
fly, deserve 
inquire 


The pinion leathers at the wing tips 
ot large land-soaring birds are a 
natural model for winglets on the 
newest Boeing 747 jetliner. 


The 
Institute 
provides ways 
to explore these avo- 
cational interests with 
many of the same 
tools available 
at Boeing 
Projects sup¬ 
ported by the 
Institute include 
sailboat hull 
design; a flying 
model of a ptero¬ 
saur; a streamlined 
bobsled for Olympic 
competition; a small 
fleet of human-powered 
flying machines; a sub¬ 
sonic wind tunnel; a 
more efficient arrow for 
Olympic archers; 
kite-powered 
water-skiing. 

All very intriguing, you 
say, but so what? What 
difference does it make? 


T 

JL. tw¬ 


ite re are at least 
wo answers. 

McMasters points out that Boeing 
needs the best scientific and engineering 


lent available in aviation, aero¬ 
space, electronics and computer 
services. The company looks for peo¬ 
ple with ideas and a lively curiosity 
about the world and its possibilities, 
v / Boeing supports 

inventive minds in many 
ways, contributing to higher 
education, helping 
employees 
pursue 
advanced 
degrees, creating 
courses and institutes 
if necessary, including 
one of the world’s most advanced 
computational fluid dynamics lab¬ 
oratories—one of the tools used by 
Boeing aerodynamicists. 

McMasters’ second answer is 
more personal: “What began as a 
naive but serious enter¬ 
prise has become a sort 
of merry drunkard’s walk 
through a range of fascinat¬ 
ing topics. 

“My inquiries continue, 
despite suggestions from some 
doubters that there’s little com¬ 
mercial value in designing bet- 
butterflies, and thus 
no merit at all in 
understanding how they 
work. I believe understand¬ 
ing the principles of flight 
helps make one a better 
of devices that do 


have commercial value. 

“Equally important, I believe it’s 
periodically valuable to stand back 
from the details of a career to see a 
whole picture—to see one’s work in 
full perspective. 

“The effort can be immensely 
refreshing. And humbling.” 


If the idea of a career at Boeing 
interests you, send your curriculum 
vitae to Corporate Engineering, The 
Boeing Company, P.O. Box 3707-09, 
Seattle, WA 98124. 

If you have questions about the 
opportunities for scientific and engi¬ 
neering professionals, include a note 
specifying your area erf interest, and a 
knowledgeable Boeing engineering 
representative will respond. We are an 
equal opportunity employer. 

Dr. McMasters is a research aerodynamicist at 
Boeing Commercial Airplanes Dirision. He has 
taught at Purdue University and Arizona State 
University and Ixts written 65 technical papers, 
reports and articles. He is preparing a hook on tlx 
Biological Origins of the Aeroplane McMasters is a 
graduate oftlx University of Colorado and Purdue 
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Reducing Disasters 
During Earthquakes 

One of the most fearsome scenes 
following last October’s earth¬ 
quake in the San Francisco area was the 
fire, started by gas piping, that raged 
over an entire city block. A warning sys¬ 
tem sounding alarms one or two 
minutes before a quake strikes a city 
could reduce such disasters. Alarms 
could ring in key sites, such as utilities, 
where gas mains could be turned off in 
advance. 

Around the country, perhaps a half- 
dozen scientists are working on so- 
called real-time earthquake warning 
systems. These are based on the princi¬ 
ple that seismic waves travel more slowly 
than radio waves. Using satellite trans¬ 
missions, the systems would make con¬ 
nections between critical services and 
instruments measuring ground move¬ 
ments. 

At MIT, a team led by professor M. 


A warning system could prevent fires like 
the one that blazed after the earthquake 
struck San Francisco last fall. 


Nafi Toksoz of the Earth, Atmospher¬ 
ic, and Planetary Sciences (EAPS) 
Department has developed a computer 
program so such systems could analyze 
tremors near the San Andreas fault line. 
In 10 seconds the program can assess a 
quake measuring 6 on the Richter scale, 
which would give communities 20 miles 
away 10 seconds of warning. Orange 
County, 200 miles away, could learn of 
the same quake as much as 100 seconds 
in advance. 

The system that Toksoz, EAPS visit¬ 
ing scientist Anton M. Dainty, and 
former EAPS graduate student John T. 
Bullitt envision would rely on “strong- 
motion accelerometers.” Bolted into the 
earth, these instruments would measure 
the velocity and acceleration of ground 
movements. The accelerometers would 
send data to a faraway computer so that 
it could analyze the magnitude of the 


tremors and assess where they started 
and how far they could spread. 

Artificial intelligence would be a crit¬ 
ical element in the computer’s ability to 
assimilate the thousands of pieces of 
data quickly. In fact, so much work 
would be involved that the Toksoz group 
has pared it down by writing a program 
that only analyzes quakes on the San 
Andreas fault. Since scientists already 
know so much about this fault system, 
the computations can be fairly specif¬ 
ic, reducing the time needed to produce 
warnings. 

After the computer has decided that 
a quake has a magnitude of at least 6, 
it would send an alarm via satellite to 
a variety of sites. Contacts would prob¬ 
ably include emergency-response agen¬ 
cies, hospitals, and fire and police 
stations. Warning television and radio 
stations could also be valuable, Anton 
Dainty says. And the system could noti¬ 
fy industry locations like chemical 
plants that use hazardous materials, as 
well as the computer data centers of 
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banks. By simply switching to emergen¬ 
cy power and retracting the magnetic 
heads of disk drives from computers, 
operators could protect the enormous 
amounts of funds moved electronically 
these days. Otherwise, the shaking 
ground could cause the heads to touch 
the disks, ruining data. 

The Toksoz team says their computer 
program has successfully recognized 
earthquakes when it was fed data from 
two past episodes: Imperial Valley, 
which occurred in 1979 and measured 
6.6, and Morgan Hill, a 1984 event that 
registered 6.2. 

But the real challenge for the program 
is in not issuing false alarms, something 
that still has to be tested, Toksoz says. 
Needless disruption of services is a 
nuisance and can be costly. More im¬ 
portant, crying wolf can lead people to 
ignore warnings. 

The system will have to be tested un¬ 
der real conditions to determine, among 
other things, whether difficulties crop 
up with transferring information from 
the computer to chosen sites. Toksoz es¬ 
timates that a field test of three years, 
during which time at least several 
quakes will probably occur, will cost $1 
million. Implementation eventually might 
run from S10 million to S20 million. 

Toksoz’s program is among three that 
a National Research Council (NRC) 
commission is looking at while prepar¬ 
ing a soon-to-be-issued report on real¬ 
time earthquake warning systems. In 
fact, the panel, which includes Toksoz, 
is developing its own far-reaching ap¬ 
proach. It is proposing a system that 
would spread accelerometers through¬ 
out a quake zone to help emergency 
services recognize immediately after a 
quake which areas have shaken the 
most. Such a system would have been 
helpful during the recent earthquake, 
when Santa Cruz was cut off from out¬ 
siders for hours. No one knew how 
strong the quake had been in that city, 
so it wasn’t clear how much assistance 
was needed. 

Panel chairman I. Selwyn Sacks, a 
Carnegie Institution of Washington seis¬ 
mologist, points out that some real-time 


earthquake warning systems have al¬ 
ready been put to use. In Japan, bullet 
trains stop automatically when sensors 
on their tracks recognize the start of a 
quake. And a rudimentary warning 
system—with temporary radio links, 
limited computational ability, and 
accelerometers—was set up after last 
October’s quake so that workers clear¬ 
ing destabilized sites could escape the ef¬ 
fects of strong aftershocks. 

Despite the cost, “I think this is an 
idea whose time has come,” Sacks says. 
“I’m sure there will be an impetus after 
the last earthquake,” whose damage is 
estimated at S5.6 billion .—LAURA 
VAN DAM edits MIT Reporter. ■ 

Examining Memory Loss 

^a>T As Vernon M. Ingram sees it, 
j SB everyday processes like thinking 
and memorizing—even watching 
television—can, over time, cause a 
decline in such cognitive functions as 
the ability to learn. Ingram, an MIT bi¬ 
ology professor, postulates that this oc¬ 
curs through the death of certain 
clusters of brain cells. 

Ingram’s theory could lead to strate¬ 
gies for slowing cognitive problems, and 
perhaps even restoring some memory 
and learning ability. This might be par¬ 
ticularly important for victims of Alz¬ 
heimer’s disease and Down’s syndrome. 
Ingram and his technical assistant Bar¬ 
bara J. Blanchard have found that in 
these people cells in the locus 
coeruleus—a part of the brain that 
sends out a chemical to help process 
information—deteriorate much earlier 
and more completely than in the normal 
population. 

From studies of brains, scientists 
know that many stimuli cause the chem¬ 
ical glutamate to be released onto the 
surface of nerve cells in the locus 
coeruleus. The nerve cells—neurons— 
then release noradrenaline, which aids 
higher centers of the brain that process 
incoming information. But glutamate 
also causes the neurons’ calcium levels 
to surge briefly, activating enzymes that 
can break down the proteins in these 




cells. Most of the protein fragments are 
reassembled through other activities in 
the cells, but a minuscule amount of un¬ 
usable leftovers remain. 

Ingram theorizes that the leftovers 
slowly accumulate and finally choke the 
neurons. Over time, clumps of dead cells 
and tangles of neuron fibers prevent the 
locus coeruleus from doing its job. 

In the future, it might be possible to 
halt this process by giving people drugs 
that reduce the flow of calcium through 
cell membranes. This could decrease the 
calcium levels that glutamate stimulates 
in neurons, Ingram says. Alternatively, 
he suggests tests to determine how effec¬ 
tive it would be to administer simultane¬ 
ously the precursors of noradrenaline 
and another chemical—acetylcholine, 
which is emitted by another portion of 
a healthy brain. Acetylcholine also aids 
in information processing. Increasing 
the amounts of these precursors would 
start a chain of events that would even¬ 
tually send noradrenaline and acetyl¬ 
choline to higher centers of the 
brain .—WILLIAM J. CROMIE, The 
MIT Report. ■ 



Vernon M. Ingram 
(right) has produced 
this computer image, 
which shows that peo¬ 
ple uitb Doum 's syn¬ 
drome and Alzheimer’s 
disease bate feuer sur- 
viving cells in the 
brain 's locus coeruleus 
as they age. 
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Cambridge University Press — 

Technology and the 
Pursuit of Economic 
Growth 

David Mowery and Nathan 
Rosenberg 

“It will be of major interest to scholars, policy¬ 
makers. and all others intrigued by the ques¬ 
tion of how technical advance comes about, 
and how the system currently is changing" 

- Richard Nelson. Columbia University 
Hardcover $29.95 

Technology and 
Transformation in the 
American Electric Utility 
Industry 
Richard F. Hirsh 
. .commands the attention of all concerned 
with what has gone wrong with America's 
power industry.’ - Thomas K. McCraw. 

Harvard Business School 
Hardcover $37.50 

Now in paperback... 

The Fall of the Bell System 

A Study in Prices and Politics 
Peter Temin with Louis Galambos 

“Temin with Galambos' assistance, has pro¬ 
duced a masterful history of the American tele¬ 
communications industry.’ 

- Academy of Management Review 

Paper $14.95 

Science and Corporate 
Strategy 

DuFbntR&D. 1902 1980 

David A. Hounshell and John 
Kenly Smith. Jr. 

’... it's first-rate business history... by far the 
best account of any company’s R&D effort... 
their rich account provides an intriguing histor¬ 
ical perspective on the contemporary debate 
about U.S. compeotivenessr 

- Technology Review 

Studies in Economic History and Policy: 

The United States in the Twentieth Century 
Hardcover $39.50 

From Monopoly to 
Competition 

The Transformations of Alcoa. 

1888-1986 

George David Smith 

"Smith's book Is captivating and well worth 
reading! 1 - Science 
Hardcover $29.95 

Now in paperback.. 

The Business of Research 

RCA and the VideoDisc 
Margaret B. W. Graham 

“It is a fascinating and worthwhile book, as a 
case study of Innovation and as a source of 
clues to the reasons for the later demise of 
RCA as an independent entity.’ - Science 
Published in hardcover as RCA and the 
VideoDisc. 

Studies in Economic History and Policy: 

The United States in the Twentieth Century 

toper $10.95 

At bookstores or order from 

Cambridge University Press 

40 Whst 20 th Street. NY. NY 10011 . 

Call toll-free: 800-872-7423. 
outside NY State. 800-227-0247. NY State only. 
MasterCard & VISA accepted. 

Prices subject to change. 
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Theoreticians and 
Factories 

Basic science played a major role 
in World War II. It led not only to 
the atomic bomb but to less cataclysmic, 
more militarily critical developments 
such as radar, largely a product of MIT’s 
Radiation Laboratory. After the war, 
science gained ascendency over en¬ 
gineering in the eyes of the public, 
government, and academia. Today, 
much of the MIT faculty believes that 
in introducing a rigorous science-based 
curriculum, the Institute slighted its 
traditional strengths in hands-on tech¬ 
nology. 

Professor H. Kent Bowen saw this 
process occur. For example, he watched 
as machine shops, almost ubiquitous on 
campus in the late 1960s, dwindled until 
only a few remain today. As co-director 
of Leaders for Manufacturing, a pro¬ 
gram of the Schools of Engineering and 
Management, Bowen seeks to help 
manufacturers improve their operations 
and managers understand the shop 
floor. The question is whether theore¬ 
ticians such as Bowen, who got ten¬ 
ure for work more closely akin to solid- 
state physics than manufacturing, are 
likely to succeed. 

“We’re sorry we don’t have more 
faculty in Leaders for Manufacturing 
with experience on the shop floor,” says 
Bowen. He and the other co-director. 
Professor Thomas L. Magnanti, have 
recruited some such faculty, such as 
Don P. Clausing, formerly of Xerox, 
and are looking for others. Senior ex¬ 
ecutives from the industrial 
sponsors—11 large firms from Alcoa to 
United Technologies that have invested 
tens of millions of dollars in the 
program—meet regularly to help set the 
research agenda and curriculum. 
Managers and engineers from the com¬ 
panies teach courses. 

However, if industrial managers 
knew all they needed to about manufac¬ 
turing, they wouldn’t be supporting the 
program. They have turned to academia 
because they haven’t succeeded alone. 



H. Kent Bowen, co-director of MIT's Lead¬ 
ers for Manufacturing program, says that 
industrial managers have asked academics 
for help in understanding the shop floor. 


says Bowen: “They tell us they need aca¬ 
demics’ help. At MIT we study principles. 
It sounds to us as if there must be some 
fundamental problems underlying 
manufacturing. If we can find a central 
core, then we can study it.” 

The first 20 fellows are now working 
in teams to solve problems the sponsors 
have posed. They spend time at the com¬ 
panies and must deal with practical issues 
such as procuring parts, working with 
unions, and finishing on time. “This is the 
real world,” Bowen points out. 

Leaders for Manufacturing is seeking 
to change Institute priorities by recruit¬ 
ing widely respected faculty who have 
credentials in fields important to 
production—for instance, David H. Stae- 
lin of Electrical Engineering, John B. 
Heywood and Warren P. Seering of 
Mechanical Engineering, and Thomas A. 
Kochan of Industrial Relations. 

“At MIT, whatever the topic has been, 
if you’ve attracted the best and the bright¬ 
est, a magic has seemed to come out of 
it,” says Bowen. The hope is that this 
aspect of MIT’s wartime experience will 
| be replicated for industrial ends. ■ 
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THE COMPLETE CHESS ADDICT 


PAPER FLIGHT 


JACK BOTERMANS 
An exciting collection of challeng¬ 
ing airplane models! 


PAPER 

FUGHT 


EXTRAORDINARY ORIGINS 
OF EVERYDAY THINGS 

CHARLES PANAT1 
Have you ever wondered at the 
origin of such everyday items as: 

• The necktie • Popcorn 

• Zippers • The Frisbee? 

Or why people started using 
phrases such as: “to eat 
humb|e pie" or "to give 
someone the cold shoulder”? 

Did you know that in the 16th century the yo-yo was 
used as a hunting weapon rather than as a toy? 

Packed with information and trivia, this book unveils 
the roots, meaning and superstitions behind the objects 
and vocabulary of our daily lives. 

An extraordinary compendium. . . You 'll be 
astonished at an arerage of once per page 

—Isaac Asimov 

The Extraordinary Origins of Everyday Things is a 
must for trivia buffs and anyone fascinated by curious 
facts and trifles. 


If you think that making paper 
airplanes is for children, 

think again. In his straight-forward, easy to read book, 
Jack Botermans offers information, diagrams, and 
instructions to make 48 models—all of which fly. 
Choose from: 

• Basic models, such as the Rocket or the Bat 

• Genuine reproductions of the Saab 37 Viggen or 
the F16 

• Experimental models like the Flying Saucer (yes, it 
really flies) 

• Birds and insects: Crane, Heron. Dragonfly 

• Competition Craft, including the Cirrus 75, the Anti 
Aircraft Device, and the Sherlock Special 

This brilliant large format book is the perfect gift for 
airplane lovers of all ages. 
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MIKE FOX AND RICHARD JAMES 
A wonderfully fascinating and 
amusing collection of chess prob¬ 
lems, facts, trivia lore and more! 

How can you guarantee to 
get at least a draw off 
Kasparov and Karpos? Could 
a computer beat Nigel 
Short? What was the worst 
blunder in chess history? 

How good was Humphrey—“the chess addict'— 
Bogart? Karl Marx? John Wayne? (yes, he played 
chess too.) 

• Plus: the results of the matches you've dreamed 
about: Fischer-Alekhine; Capablanca-Kasparov; and 
Paul Morphy versus Nigel Short. 

• Plus: the sixty strongest players of modern times 

• Plus: an easy guide to chess notation 

• Plus: glossary of chess terms 

The book also has 8 pages of photos of famous chess 
players and some priceless chess matches (like Lenin 
vs. Gorky). A handsome book that makes a great gift 
for any chess enthusiast. 



Illustrated with drawings; paperback, 463 pages, <10 95 Paperback, photographs, 120 pages: $12.95 


272 pages, softback: $11.95 


GAME BOOKS FOR QUICK MINDS 


THE MENSA BOOK OF WORDS, WORD GAMES, PUZZLES 
& ODDITIES 


DR. ABBIE F. SALNY 

If you think you've already solved all of the Mensa math 
and logic problems, look out for the Mensa Book of Words 
This "collection of lexicographical brainbusters .. will give 
your mind a workout and put your vocabulary back in 
shape." 

• Do you know the derivations of such commonly used 
words as academy, algebra or alibi? 

• Do you know: the correct pronunciation of the word "forte ? 

• That most people misuse the word -careen"? 



Mensa Book of Words paperback. 152 pages, $5.95 


MENSA THINK-SMART BOOK 


GAMES AND PUZZLES TO DEVELOP A SHARPER, QUICKER MIND 
DR ABBIE F SALNY & LEWIS BURKE FRUMKES 
Once again we bring you the ever popular Mensa 
Think Smart Book Strengthen your mind with this 
Mensa workout: 

• Problems of math, logic and memory 
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Paradise Refound 


Sometime around A.D. 500, 
when many European cities 
were taking shape, a group of indus¬ 
trious people on a tiny island in the 
Pacific Ocean began a city of their 
own. They called it Nan Madol—“be¬ 
tween the spaces”—and the name 
aptly describes the city’s labyrinthine 
design, its eerie perch between land 
and sea, and its remote, long-forgot¬ 
ten location. 

Constructed steadily over centuries, 
this Micronesian city was—in its de¬ 
sign and execution—unlike anything 
the world had ever known. From 
quarries several miles inland, the is¬ 
landers moved thousands of massive 
stone columns out to the coast. There 
they erected a city in the shallow la¬ 
goon, standing the many-ton stone 
columns on end so they towered 20 
to 30 feet above the highest tide. The 
builders filled in the stone-framed 
structures with broken coral, forming 
strong retaining walls and founda¬ 
tions. 

Eventually the complex became a 
canal city extending a mile into the 
lagoon, including nearly 100 human- 


Computers "recreate" Nan Dowas, an an¬ 
cient liar fortress on the Pacific island of 
Pohnpei. Started 1,500 years ago, the com 
munity extended a mile into a lagoon. 


made islets separated by intricate 
maze-like waterways. The small, ar¬ 
tificial islands formed residential 
areas, temples, administrative head¬ 
quarters, and tombs for the culture’s 
royalty and elite. Upon completion, 
the complex housed as many as 1,000 
people. 

On the mostly deserted southeast¬ 
ern side of the remote Pacific island 
nation of Pohnpei, thousands of miles 
from any mainland, the stone struc¬ 
tures of this majestic city still stand. 
They rank among the most mysterious 
and least-studied of the world’s major 
archeological sites. Knowledge of the 
city’s appearance and functions has 
been mostly lost, wiped out when 


warring invaders from nearby islands 
destroyed much of the civilization in 
the 1600s. Several centuries later, 
Western settlers brought disease, 
eradicating much of what remained. 

Now, however, University of Ore¬ 
gon archeologist William Ayres has 
revealed some of Nan Madol’s secrets. 
To Ayres, there is “no other site like 
Nan Madol in the Pacific—or any¬ 
where.” His work has required him to 
spend most of the past 12 summers 
charting and excavating the site, aided 
by a small team of American and Mi¬ 
cronesian researchers. 

In addition to conventional arche¬ 
ological approaches, Ayres has made 
pioneering use of a now-common ar¬ 
chitect’s tool: a sophisticated com¬ 
puter-aided design (CAD) system. 
With this novel technique, Ayres has 
produced three-dimensional simula¬ 
tions of the walls, houses, and reli¬ 
gious sites as they once stood. 

Ayres first makes measurements 
and drawings at Nan Madol, then en¬ 
ters them into the system so he can 
“pick up” fallen stones on the com¬ 
puter screen and place them in their 
most likely original niches. Thus, on 
the computer, he has mapped and “re¬ 
created” the islet of Pahn Kadira, be¬ 
lieved to be the site of the highest 
chief’s private residence and temple. 

Last summer, Ayres completed a 
simulation of the well-preserved Nan 
Dowas, or war fortress. He has also 
studied Nan Madol’s islet of 
Pahnwi—home to a seawall of mon¬ 
oliths reminiscent of Easter Island— 
and the islet of Nan Mwoluhsei, 
where warriors may have proved their 
bravery by jumping off a huge boul¬ 
der. 

Through excavations and computer 
recreations, Ayres has begun to paint 
a picture of a Nan Madol that was far 
richer than that of some earlier the¬ 
ories, which held that the site con¬ 
sisted primarily of tombs of island 
royalty. Differences among the phys¬ 
ical appearances of some of the “re¬ 
created” structures lends credence to 
the view that they served widely var- 
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ied purposes and were erected over a 
long span of time. Differences in the 
types and amount of pottery shards 
and other artifacts further substanti¬ 
ate a more complex view of the activ¬ 
ities that took place at Nan Madol. 

Computer-Aided Archeology 

Pohnpei legend holds that Nan Madol 
was founded by two magicians who 
caused the stone structures to fly into 
place. But Ayres says the CAD system 
sheds an alternate light on Nan Ma- 
dol’s origins. By carefully dating the 
deposits of wood charcoal layered in 
the fill of the stone structures, he is 
discerning “the sequence of building.” 
He now believes that the buildings at 
Nan Madol were constructed over as 
many as two centuries. Using his com¬ 
puter, Ayres graphically depicts how 
the site was “gradually remodeled 
over the centuries.” 

This work has led Ayres to believe 
that the rocks that form Nan Madol 
were quarried at least seven miles 
away and transported by raft or canoe 
during high tide. According to his re¬ 
search, the war fortress Nan Dowas 
alone consists of at least 45,000 tons 
of building material. Combining this 
with other evidence about the reli¬ 
gious basis of early Pohnpeian culture, 
Ayres says Nan Madol may be one of 
the few great architectural projects in 
history built voluntarily. 

Although Ayres disputes the label 
“pioneering” for his computer work, 
he knows of no other archeological 
team using computers in quite the 
same way. “1 think it may be starting 
to catch on, but frankly I’m surprised 
there aren’t more archeologists using 
CAD systems,” he says. “After all, 
given our focus on ancient architec¬ 
ture, it makes sense we would use the 
same tools that architects use.” 

The fact is that CAD systems are 
just beginning to percolate into ar¬ 
cheology. Fred Limp, a University of 
Arkansas archeologist who specializes 
in computers, says, “People like Ayres 
are really at the cutting edge.” 


Limp adds, “We’re still just begin¬ 
ning to see the computer’s impact on 
the field.” He notes that some arche¬ 
ologists take a computer to a site to 
1 log in the coordinates of material 
found at excavations. Other research¬ 
ers use computer-enhanced map sys¬ 
tems to help them decide where to dig. 
Still others are starting to model past 
conditions, inferring factors such as 
climate and vegetation that might 
have affected an ancient culture. 

For his efforts, Ayres has become 
something of a celebrity on Pohnpei, 
and residents feted him on a recent 
visit with a traditional feast. He even 



This computer generated map shows some of 
the nearly 100 buildings at Nan Madol. Blue 
lines mark the borders of deep lagoons. 


has a local protege, Rufino Mauricio, 
the archeologist’s field director in re¬ 
cent years. This year, under Ayres’s 
tutelage, Mauricio will be the first is¬ 
lander to receive a doctorate in ar¬ 
cheology and historic preservation. 

The University of Oregon degree 
should come in time for Mauricio to 
play a major role in a planned open- 
air museum at Nan Madol. Based on 
Ayres’s simulations, the Pohnpei His¬ 
toric Preservation Program intends to 
restore and reconstruct part of the 
original settlement. ■ 


SETH SHULMAN writes regularly for 
Technology Review and is working on a 
book about military toxic wastes. 


Star Wars vs. the 
ABM Treaty 

When is an anti-ballistic-missile 
weapon not an anti-ballistic- 
missile weapon? When it’s an anti-sat¬ 
ellite weapon. 

That’s the sort of contortion the De¬ 
fense Department goes through to 
support its case that some Strategic 
Defense Initiative (SDI) experiments 
don’t conflict with the 1972 Anti-Bal¬ 
listic Missile (ABM) Treaty. However, 
the reasoning may open loopholes 
that the Soviet Union could wriggle 
through just as easily as the United 
States. 

Without question, the ABM Treaty 
blocks deploying SDL More relevant 
to current experiments, the agreement 
also prohibits tests of space-based de¬ 
fenses. In SDl’s early days, compliance 
was easy, since work was still in the 
laboratory stage, where the treaty 
couldn’t touch it. But now, seven 
years after President Reagan launched 
Star Wars, “the program is matur¬ 
ing,” says O’Dean Judd, chief scientist 
for the Pentagon’s Strategic Defense 
Initiative Organization (SDIO). Even 
with the slowed funding of SDI, 
“You’re facing the issues now of 
whether you can really make these 
things work.” 

Since developing SDI will increas¬ 
ingly require tests in space, the Pen¬ 
tagon has established an elaborate 
review procedure to ensure that re¬ 
search complies with the treaty. But 
even so, some treaty provisions are 
open to interpretation, such as a ban 
on testing any weapons system “in an 
ABM mode.” 

One of the more controversial proj¬ 
ects is Zenith Star, for which small- 
scale tests could be orbited in 1993, 
although budget problems have de¬ 
layed the main experiments to the late 
1990s. This would test an orbiting 
chemical laser that could form the 
basis for an ABM weapon. To avoid 
the prohibited “ABM mode,” the ex¬ 
periment would shoot the laser at a 
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At Eduards Air Force Base 
last September, the Defense 
Department conducted a 
12-second flight of a fac¬ 
simile of a space based in¬ 
terceptor But extending 
such tests into space with 
the projected Zenith Star 
experiment (below) might 
liolate the ASM Tfeaty. 


satellite equipped with a thruster, 
rather than at a missile rising from 
Earth. 

In other words, although Zenith 
Star would be space-based and a step 
toward an ABM laser, the specific ex¬ 
periment resembles a test of an anti¬ 
satellite weapon. That, says the Pen¬ 
tagon, is permissible. The Defense De¬ 
partment further argues that Zenith 
Star does not violate a ban on “ABM- 


capable” systems because the laser 
isn’t powerful or maneuverable 
enough to be militarily significant. 
The Pentagon’s formal certification 
that Zenith Star complies with the 
treaty states, among other things, that 
“target vehicles in the high-power 
laser experiments are not in-flight tra¬ 
jectories having the characteristics of 
the flight trajectory of a strategic bal¬ 
listic missile.” 

Critics claim that the situation isn’t 
so cut and dried. “The Zenith Star 
experiment would involve a laser 
bright enough to destroy strategic 
missiles in flight at long ranges,” ar¬ 
gues Matthew Bunn, senior research 
analyst of the Arms Control Associ¬ 
ation. This is “the minimum needed” 
to “substitute for an ABM intercep¬ 
tor.” In Bunn’s view, that means being 
able to shoot down a single incoming 
vehicle, which the ABM Treaty pro¬ 
hibits. Bunn also charges that Zenith 
Star “would involve large-mirror sen¬ 
sors of the type needed to substitute 
for an ABM radar.” 

The Lofting Loophole 

Another Defense Department argu¬ 
ment is that the ABM Treaty permits 
experiments with ground-based sys¬ 
tems. Thus, the Pentagon says it’s 
okay to launch experiments briefly 
into space if they don’t go into orbit. 

“We’re well within the constraints 
of the treaty for the next year, maybe 
longer,” remarks Air Force Col. Denis 
Riva, who heads SDlO’s space-based 
interceptor program. “If we were to 
orbit an interceptor or a squadron of 
interceptors, then we’d have treaty 
issues.” 

However, Harvard University de¬ 
fense analyst Ashton Carter warns 
that this “lofting loophole” could 
backfire. The main U.S. concern, he 
says, should be ensuring that the 
treaty’s compliance rules prevent ex¬ 
periments that could enable the Soviet 
Union to rapidly deploy missile 
defenses of their own. 

“We should be asking ourselves: 
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‘What kind of test would make us un¬ 
comfortable if the Soviets were to do 
it?’ ” he told a congressional commit¬ 
tee. “The question for us is whether 
the lofting loophole is a loophole we 
want to exploit, in view of the fact 
that the Soviets might exploit the same 
loophole someday.” 

Pentagon officials stand by their 
reasoning. They say most outside an¬ 
alysts don’t have access to classified 
details—such as a laser’s configura¬ 
tion or power—that are crucial to de¬ 
termining whether a device is “ABM 
capable.” Speaking “not for attribu¬ 
tion,” one official commented, “It’s 
easy to stand on the outside and get 
sort of a press-coverage level of what 
a certain experiment is like and then 
make assumptions about the details.” 

The same official also dismisses the 
objection that treaty loopholes could 
come back to haunt the United States. 
He thinks “we wouldn’t have any pro¬ 
visions of the ABM Treaty to point 
to” even if the Soviets did use this 
loophole. 

Yet SDI officials clearly find treaty 
compliance a burden. “We have to 
configure the tests in a very specific 
way, [so] that we can’t get all the data 
at one time,” Judd complains. But he 
and his colleagues also insist that SDI 
tests can legally accomplish their im¬ 
mediate mission—giving the presi¬ 
dent, Congress, and the public 
important information on whether a 
Star Wars system can work. “I per¬ 
sonally believe that we can keep SDI 
so that it’s clearly on this side of the 
ABM Treaty,” the official says. 

Of course, if the tests succeed and 
the United States decides to deploy 
Star Wars, the ABM Treaty’s days 
would be numbered anyway. “The 
SDI and the ABM Treaty are on a col¬ 
lision course,” says Sidney Graybeal, 
chief scientist at the National Center 
for Security Negotiations. “It’s just a 
question of when.” ■ 


VINCENT KIERNAN, a former MIT 
Knight Science Journalism Fellow, covers 
military issues for Space News. 


Red Weather 

Despite a decade-long hiatus in 
missions to Mars, broken only 
by an abbreviated Soviet Phobos 2 at¬ 
tempt to provide close-up views of its 
surface and drop tiny landers on its 
largest moon, the Red Planet’s pull on 
the human psyche has remained 
strong. A picture of the planet’s cli¬ 
mate history is slowly emerging from 
ground-based observations, new anal¬ 
ysis of old data, and studies of Mar¬ 
tian meteorites. The results have 
shifted scientific emphasis from 
searching for present life to seeking 
signs of life in the past. 

The abortive Soviet mission pro¬ 
duced a unique temperature map of 
j the Martian surface before telemetry 
contact with the craft was lost. With 
a resolution of about one mile, Pho¬ 
bos mapped surface temperatures 
along the 3,000-mile-long Valles Mar- 
ineris. By measuring how the ground 
heats and cools each day, Soviet sci¬ 
entists hope to learn more about the 
current composition of the soil. 

But for clues to the climate long 
ago, researchers are studying Mars’ 
more salient features—the long sin¬ 
uous valleys with branching tributar- 
j ies and rounded valley heads. 
Although riddled by relatively recent 
impact craters, the valleys formed 
during Mars’ earliest epochs. They re¬ 
sulted from slow erosion, implying a 
brief and much warmer period some¬ 
time in the distant past. 

The warming might have been 
caused by a greenhouse effect from a 
dense carbon-dioxide atmosphere. 
Where the carbon dioxide went is a 
puzzle, but it might be in water-laid 
sediments at the valley heads. “Most 
of Earth’s original carbon dioxide 
now resides in carbonate rocks 
formed under water,” notes Cornell 
planetologist Steven Squyres. “And 
the same may be true on Mars.” 

Layered sediments in canyons and 
valleys near the Martian poles could, 
like tree rings, record the planet’s 
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more recent climate history. Wind¬ 
blown dust from the equatorial re¬ 
gions has been preserved in the ice 
there. 

The potential for layering contin¬ 
ues, and recent Earth-based observa¬ 
tions have tied dust storms to short¬ 
term meteorological variations. From 
late 1988 to early 1989, when Mars 
came closer to the sun than at any 
other time in a century, a joint ama¬ 
teur-professional International Mars 
Patrol constantly monitored surface 
features and the cloud cover. 

The watch confirmed that Martian 
weather is linked to the advance and 
retreat of the polar caps, which are in 
turn linked to the planet’s distance 
from the sun. When Mars was closest 
to the sun, a 40 percent rise in solar 
radiation shrank the south polar cap 
to a tiny white patch. But at the same 
time, heat-generated winds raised 
great clouds of yellow dust, appar¬ 
ently large enough to block sunlight 
and slow the polar cap’s retreat, ac- 


Studies of the Kasei Valles, a Martian chan¬ 
nel 1,500 miles long and200 miles across, 
indicate that the planet once Ixid considera 
hie water The 1976 Viking lander (inset) 
provided such eiidence as well. 


cording to Jeff Beish and his col¬ 
leagues in the Association of Lunar 
and Planetary Observers. 

It’s a Wet, Wet World 

Although Mars is currently a desert, 
as the 1971 U.S. Mariner 9 orbiter and 
the 1976 Viking landers and orbiters 
have confirmed, even a cursory glance 


at photographic maps made by these 
spacecraft provides ample geologic 
evidence that the planet once had con¬ 
siderable water. The most striking fea¬ 
tures are “outflow channels”—deep, 
wide canyons formed during cata¬ 
strophic floods. 

To gauge the intensity of such 
floods, Mark Robinson of the Uni¬ 
versity of Hawaii and Ken Tanaka of 
the U.S. Geological Survey have stud¬ 
ied Viking's stereographic images of 
the Kasei Valles, a 1,500-mile-long, 
200-mile-wide channel near the Mar¬ 
tian equator. This has yielded three- 
dimensional data on channel slopes 
and peak flood levels, and Robinson 
calculates that 1,000-foot-high walls 
of water once raced down the channel 
at 100 miles per hour. According to 
Squyres, flood-gouged channeling 
could occur even today. If the water 
burst up from reservoirs deep under¬ 
ground, it would keep “flowing along, 
fizzing and bubbling like dirty, icy 
seltzer, for many hundreds of miles 
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before it froze.” 

When scientists tally up how much 
water would be needed to create the 
canyons and other features, notes 
Squyres, “the Mars that emerges is 
basically a ‘wet’ planet ... one that 
was a lot more Earth-like in its early 
history than it is now.” As climate 
data paint that picture, scientists have 
accelerated their search for evidence 
of former life. The effort got a ten¬ 
tative, if controversial, boost last year 
when Open University researchers in 
Milton Keynes, England, examining a 
five-pound meteorite of possible Mar¬ 
tian origin, found a trace of the type 
of carbon-containing material that is 
believed to be essential for the emer¬ 
gence of life. 

Still, the sample—presumably 
jarred loose when an asteroid or 
comet collided with Mars—could 
have been contaminated by handling 
on Earth. The carbon-bearing mate¬ 
rial—calcium carbonate and other 
yet-to-be-unidentified organic com¬ 
pounds—might even have come from 
the cosmic cue ball that knocked the 
rock free. Confirmation of the car¬ 
bon’s origin awaits future expedi¬ 
tions. 

And exploration is set to resume. In j 
1992, the United States plans to 
launch a two-year Mars Observer 
mission to conduct experiments from 
an orbit 200 miles up. Gamma-ray 
and thermal spectrometers will deter- | 
mine surface composition and a laser | 
altimeter will measure elevations. 

In 1994, the Soviet Union hopes to 
send two orbiter-rover combinations 
to Mars. During their slow descent, 
balloon-borne instruments will trans¬ 
mit detailed images to Earth, possibly 
via the U.S. craft. After touchdown, 
rovers will amble hundreds of miles 
over the landscape for a year, sam¬ 
pling soil and blazing trails for future 
vehicles. ■ 


JAMES CORNELL edited Bubbles, 
Voids, and Bumps in Time (Cambridge 
University Press, 1989), a collection of es¬ 
says on modem cosmology. 


Sandbox Scholars 

Children discover the properties 
of sand by scooping it up in 
buckets, dumping it on the ground, 
and stomping on the piles. Scientists 
are going through similar exercises to 
learn about the flow of granular ma¬ 
terial—and possibly to fathom such 
diverse events as earthquakes, land¬ 
slides, forest fires, epidemics, and 
stock-market crashes. 

Previously the domain of mechan¬ 
ical and structural engineers, sand has 
caught on with physicists and math¬ 
ematicians. The substance is unusual 
because it combines qualities of both 
liquids and solids. Like a liquid, sand 
can flow, yet it forms piles like a solid. 

Among the first to conduct research 
on the subject was the eighteenth-cen¬ 
tury French scientist Charles Cou¬ 
lomb, who wanted to understand why 
sandpiles are stable. Recent research 
has been spurred, in part, by interest 
in large-scale phenomena, such as tur¬ 
bulence and chaos. In a 1987 paper, 
Per Bak, Chao Tang, and Kurt Wie- 
senfeld of Brookhaven National Lab¬ 
oratory suggest that the behavior of 
sandpiles may represent a general phe¬ 


nomenon in systems with many inter¬ 
acting parts. 

The Brookhaven researchers dub 
this behavior “self-organized critical¬ 
ity.” In the case of sand, if you slowly 
add grains to a pile, it will steepen 
until it reaches a “critical” slope. Add 
one more grain, and a chain reaction 
occurs, the outcome of which is un¬ 
predictable. There may be a tiny sand- 
slide or a giant avalanche, but either 
way, the pile will remain at the critical 
angle. “Avalanches are a way to re¬ 
move excess sand so that the angle 
remains the same,” Bak says. The sys¬ 
tem is self-organized because, when 
sand is added, it automatically goes to 
this critical state and stays there dur¬ 
ing and after avalanches. 

Bak notes that he’s “not interested 
in sandpiles per se. I’m more inter¬ 
ested in earthquakes.” According to 
Bak, the greatest success of the Brook¬ 
haven model has been in understand¬ 
ing movements of the earth’s crust. 
Current theory holds that the crust is 


B} 1 stttdying how sand flows through Ixippers, 
scientists are gaining insight into events such 
as earthquakes, epidemics, and the October 
1987 stock market crash. 
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divided into contiguous, moving 
plates. Pressure mounts as two plates 
grind against each other, just as the 
slope of the sandpile increases with 
added grains. When the pressure ex¬ 
ceeds a critical value, an earthquake 
will occur. However, the theory can’t 
predict when and where it will occur. 
In fact, says Bak, the theory is “a way 
of explaining why such events are in¬ 
herently unpredictable” because small 
variations in the condition of the 
earth’s crust can cause wildly different 
outcomes. 

The Brookhaven physicists base 
their theory solely on mathematical 
models, so University of Chicago phy¬ 
sicists Heinrich Jaeger, Chu-heng Liu, 
and Sidney Nagel decided to try it 
with real sand. While the empirical 
test didn’t refute the general idea, it 
painted a more complicated picture 
than expected. Instead of just one crit¬ 
ical angle, sandpiles oscillate between 
one at which avalanches occur—the 
“angle of maximum stability”—and 
another to which a system reverts 
after an avalanche—“the angle of 
repose.” 


Leo Kadanoff (left), Sidney Nagel, and other 
Brooklxtven researchers compare computer- 
generated avalanches with tlxtse in a sand 
pile in their laboratory 


“We think we know how sand be¬ 
haves, because we’ve all played with 
it as kids,” Nagel observes. “But if you 
look at sand closely, you find it works 
in subtle ways. It’s a tricky beast.” 

Stocks and Fires 

Like Bak, Nagel had no particular cur¬ 
iosity about sandpiles when he got 
into the field. He just thought they 
might provide insight into other com¬ 
plex phenomena, such as earthquakes 
and epidemics. An epidemic, for ex¬ 
ample, might reach a critical point: 
infecting one more individual could 
cause the disease to diffuse in myriad 
ways. Forest fires may spread in a sim¬ 
ilar fashion. At the critical state, ig¬ 
niting one additional tree would be 
akin to adding a grain to a sandpile 
poised at the threshold. 

Self-organized criticality may even 
explain why the stock market is un¬ 


predictable. The economy—with its 
multitude of interacting players— 
might get pumped up to a critical 
state. “Small perturbations can then 
give rise to avalanches like a crash of 
the stock market,” Bak says. 

While such speculation is intrigu¬ 
ing, does the world really organize it¬ 
self in this fashion? “The evidence 
isn’t in yet,” notes University of Chi¬ 
cago physicist Leo Kadanoff. But even 
if the theory turns out wrong, sandpile 
research has immediate applica¬ 
tions—such as explaining the behav¬ 
ior of granular materials used in 
industry. 

Food grains, coal, sand, salt, gravel, 
and pharmaceutical powders are com¬ 
monly stored in silos. Sometimes these 
silos plug up, preventing material 
from falling out at the right time. In 
other instances, vibrations in the flow¬ 
ing material can shake a silo to pieces. 
With a hospital x-ray machine, a 
Duke University team has studied the 
flow of sand from a hopper. They have 
discovered “density waves”—distinct 
bands of tightly and loosely packed 
particles—moving through the 
streams of flowing sand. 

“It’s likely that you get these kinds 
of waves in silos all the time,” explains 
Duke physicist Robert Behringer. “It’s 
also reasonable to guess that the 
waves are related to vibrations that 
can cause the structures to fall apart.” 
Lab experiments are now under way 
at Duke to find out why the waves 
form and what affects their propa¬ 
gation. “But at this point,” Behringer 
says, “we don’t have any way of pre¬ 
dicting the waves theoretically or 
knowing what they mean practically.” 

By studying the controlled flow of 
sand through a hopper, Duke scien¬ 
tists also hope to understand more 
complicated flows, such as landslides 
and mountain avalanches. So far, Beh¬ 
ringer observes, “avalanches are 
about as well understood as all gran¬ 
ular flows, which is not very well.” ■ 


STEVE NADIS is a frequent contributor 
to Trends. 
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Biocomputing 

Computer chips with molecule¬ 
sized circuits made from the 
building blocks of life are the stuff of 
scientific fantasy. Yet reality has 
matched part of the dream as micro¬ 
processors have shrunk to the size of 
a stamp. Now scientists are tackling 
the rest of the job with electronic 
switches and transistors made from 
organic molecules. 

“We’re looking beyond [the con¬ 
ventional] to very sophisticated ma¬ 
chines that will try to tap into the 
potential of biomaterial,” says Felix 
Hong, a medical researcher at Wayne 
State University. Circuits made of bi¬ 
ological materials may lead to “mo¬ 
lecular computers” that can learn the 
way people do. According to Robert 
Birge, director of Syracuse Univer¬ 
sity’s Center for Molecular Electron¬ 
ics, one advantage of protein switches 
is that they are more than a thousand 
times faster than those made from 
semiconductors such as silicon or 
gallium. 

Most efforts to merge biomaterials 
and computers build on the principles 
underlying biosensors. These devices 
are coated with enzymes, antibodies, 
or antigens that can reveal the pres¬ 
ence of certain important biological 
agents—such as glucose, lactate, or 
some electrolytes—because a chemi¬ 
cal reaction occurs when the two sub¬ 
stances meet. 

Taking biosensors a long step fur¬ 
ther, Syracuse University researchers 
have used a bacteria protein that 
closely resembles eye pigment to cre¬ 
ate a novel computer processor. In this 
“optical computer,” light takes the 
place of electrical currents in the com¬ 
puter switches that handle informa¬ 
tion. Birge says that “the protein 
switches so fast we can’t make use of 
its speed yet.” 

The protein, which is applied in lay¬ 
ers one molecule thick on a quartz 
plate, can store and retrieve visual im¬ 
ages such as trees or faces. According 
to Birge, this device can “recall a com- 



Biosensors, which might he implanted in a 
machine or a human being, are a step 
toward computers tlxtt can see and smell. 


plete image if you give it only part of 
an image.” It does so by making “an 
association between a small bit of in¬ 
formation and the whole package, just 
the way the brain works.” Soviet sci¬ 
entists have also created optical de¬ 
vices made of biomaterials, as have 
scientists at Sharp, Sanyo, and others 
in Japan. 

Carbon-Based Machines 

The Japanese firms are part of the best 
organized and funded effort to design 
computers that mimic the way a brain 
works. Nearly 100 researchers at 
eight corporations and the Electro¬ 
technical Laboratory (ETL) in Tsu- 
kuba Science City are three years into 
this ambitious ten-year venture, which 
aims to devise components that can 
“see” and “smell.” 

Because proteins in humans sense 
light, odors, temperature, or textures, 
computer circuits incorporating pro¬ 
teins should be able to react to such 
sensory data as well. This property 
would help biomaterials recognize 
patterns, a task conventional com¬ 
puters perform poorly. Thus, proteins 
or other biomaterials could lead to a 


practical alternative to silicon circuits. 
Wayne State computer scientist Mi¬ 
chael Conrad believes that the project 
could yield new computing products 
by the end of the century. 

At the same time, an ETL group led 
by Gen Matsumoto is studying rats to 
discover more about what happens in¬ 
side brains when learning takes place. 
The goal is a computer operating sys¬ 
tem that replicates the way brains pro¬ 
cess information, which would 
eventually lead to “neural network” 
computers. 

In essence, explains Matsumoto, 
the ETL research would marry bio¬ 
electronics and neural networks. The 
resulting generation of computers 
should be able to rapidly process large 
amounts of varied information, from 
textures to images and language. 

However, such applications are still 
a long way off. For example, bioma¬ 
terial components are quite fragile 
and difficult to work with. Among 
other problems, biomaterials must be 
kept very cold to lessen electrical 
noise. Thus, Matsumoto says, the 
components would form only “the 
sensory part of the computers.” These 
pre-processors—the eyes and nose of 
a computer—would transfer that in¬ 
formation to a conventional semicon¬ 
ductor central processor. 

Tailored molecules—like geneti¬ 
cally engineered drugs—may one day 
overcome some handling problems. 
But Michio Sugi, ETL section head of 
molecular electronics, cautions that 
“10 years is too short” when the task 
is designing molecules for specific en¬ 
gineering needs. 

Even so, the potential is enormous 
as researchers move toward “a so- 
called carbon-based machine, rather 
than a silicon-based machine,” says 
Wayne State’s Hong. “That opens up 
a whole new dimension so rich we are 
just beginning to scratch the sur¬ 
face.” ■ 


TOM K1ELY is a staff urriter at New En¬ 
gland Business and a regular contributor 
to Trends. 
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Ford Taurus SHO 

Think of it as the official pace car 

of the Fortune 500. 


- - 


'w 


The 24-valve, 220 horsepower 
Ford Taurus SHO. 

With the coming of 

Ford Taurus SHO. the road 1 

to success has become w ^ 

much more exhilarating 

Consider, for example. 
its fuel-injected Super 
High Output (SHO) engine, 
a 24-valve, 220 horse¬ 
power V-6. Engineered for _ 

Buckle up-together we can save lives. 


thoroughbred performance and ably 

assisted by aerodynamic 
\- ground effects, anti-lock 

brakes, and a special sport I 
gK suspension, it allows you 
t° manage traffic as effec- 
v >-'*'• lively as you manage your 

• The Taurus SHO’s 

specially designed interior 
v is also dressed for success. 

- - — Surrounding you with 






















appointments like fully articulated sport 
\ seats (leather trim optional) and new per- 
: formance instrumentation, it offers the 
proper seating for those of your standing. 

In short, those in positions of power 
should find themselves right at home in the 
driver's seat of a Ford Taurus SHO. It could 
just be one of the easiest executive decisions 
vou'll ever make. 


Best-built American cars. 

The best-built American cars are built 
by Ford. This is based on an average of con¬ 


sumer-reported problems in a series of 
surveys of all Ford and competitive '81-’89 
models designed and built in North 
America. At Ford. “Quality is Job 1!’ 

Taurus SHO for 1990 comes equipped 
with a driver air bag supplemental 
restraint system. 

For a Taurus SHO brochure, or test-drive 
information, call 1-800-233-3289. 

Have you driven a Ford...lately? 


























\Jur northern neighbors 

have discovered how to give adequate care to their entire population, 
but a Canadian-style system in the United States 
would have to control costs and promote 
health better. 


I N 1965, Congress 
decided to solve 
once and for all 
the problem of 
assuring adequate 
health care for all 
U.S. citizens. It estab¬ 
lished Medicare, a 
federal health-insur¬ 
ance program for the 
aged financed through 
Social Security; and 
Medicaid, a federal-state program for 
the indigent and “medically indigent.” 
The rest of the population, lawmak¬ 
ers reasoned, could rely on voluntary 
health insurance. 

A quarter of a century later, total 
health expenditures have shot from 6 
percent of gross national product to 
more than 11 percent—well over S500 
billion a year—throwing the nation’s 
health-care system into disarray. 
Medicare now covers only 40 percent 
of the health costs of the aged. The 
states have slashed Medicaid. And 37 
million Americans have no insurance 
whatsoever, while many more mil¬ 
lions have too little. Not surprising¬ 
ly, a 1988 Harris poll showed that 89 
percent of Americans think the system 


is in sad shape. 

Meanwhile, north 
of the border, in a 
country very similar 
to our own, citizens 
are so happy with 
their medical-care 
system that no 
government would 
dare take it away. 
Canada’s national 
program, adopted in 
1961 for hospital care and in 1971 for 
physicians’ services, covers the entire 
population. Although eyeglasses, out¬ 
patient prescription drugs, dental 
care, and nursing home charges are 
not part of this universal program, 
they are covered in whole or in part 
by some of the provinces. Federal and 
provincial taxes pay for over 95 per¬ 
cent of the country’s hospital and phy¬ 
sician costs; the remaining costs are 
hospital charges for amenities such as 
private or semiprivate rooms and phy¬ 
sician charges for cosmetic surgery. As 
in the United States, patients have free 
choice of physicians, but more Cana¬ 
dian doctors are in solo practice, and 
more Canadian hospitals are non¬ 
profit. 


Lessons 

from 

Canada’s 

Health 

Program 

By Milton Terris 
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As the U.S. medical- 
care crisis deepens, 

Canada’s health system 
is looking more and 
more attractive to 
Americans. The 1988 
Harris poll found that 
61 percent of Americans 
prefer it to their own sys¬ 
tem. Countless in¬ 
dividuals and groups, 
including Sen. Edward 
Kennedy, a delegation 
from the Gray Panthers, 
and numerous health 
professionals, have 
trekked to Canada for a 
firsthand look at the 
medical system. Many 
have come away con¬ 
vinced that setting up a similar system in the United 
States would ease the twin problems of rising costs and 
increasingly inequitable health coverage. 

These observers are only half right. Adopting such 
features as universal coverage, payment in full, and 
funding through progressive taxes would give people 
of all incomes equal access to medical care. But a 
Canadian-style system would do little to control U.S. 
health expenditures. 

Although medical fees are set by the provincial 
governments, most Canadian doctors, like their U.S. 
colleagues, are paid on a fee-for-service basis: the more 
procedures they perform, the higher their income. In 
both countries, this practice encourages doctors to per¬ 
form unnecessary services and drives up health spend¬ 
ing. Any new U.S. health system that kept the 
fee-for-service approach intact—as set forth in Sen. 
Kennedy’s mandated-care bill, in a Canadian- 
influenced plan by Physicians for a National Health 
Program, and in almost every other proposal—would 
perpetuate these problems. 

Beyond a doubt, the Canadian medical-care system 
can teach the United States a lot about how to provide 
fair and humane health coverage. But in seeking solu¬ 
tions to the nation’s medical woes, Americans must be 
prepared to learn from Canada’s weaknesses, as well 
as its strengths. 


MILTON TERRIS, M.D., is editor of the Journal of Public Health 

Policy and president of the National Association for Public Health Policy. 
He is also a visiting professor in the Department of Preventive Medicine 
and Biostatistics at the University of Toronto’s Faculty of Medicine and 
in the University of Montreal’s Department of Social and Preventive Medi¬ 
cine. He has been studying Canada's approach to medicine since the 1940s. 


Strong Medicine 

One of the best things 
about the Canadian 
health system is that it is 
funded mainly through 
progressivetaxes—that 
is, taxes that increase 
with income. In con¬ 
trast, health-care fund¬ 
ing in the United States 
is essentially regressive, 
in that it hits lower- 
income groups the 
hardest. Voluntary 
health-insurance premi¬ 
ums are the same for 
everybody, regardless of 
income. And Social 
Security deductions for Medicare are based on income 
only up to a certain ceiling; beyond that, everyone pays 
the same amount. 

Taking a cue from Canada, the United States could 
fund medical care much more equitably than at present 
through progressive, graduated income taxes and cor¬ 
porate taxes, as well as excise taxes (“health taxes,” not 
“sin taxes”) on tobacco, alcohol, firearms, toxic chem¬ 
icals, and other hazardous products. This tax structure 
would distribute most of the burden of costs accord¬ 
ing to people’s ability to pay. And by discouraging the 
use of hazardous products, it would lessen the need for 
medical care and thus cut health-care costs. 

Another way the Canadian system manages to em¬ 
brace the entire population is by paying for services in 
full. In the United States, people who have paid premi¬ 
ums on voluntary or governmental insurance are sad¬ 
dled with further costs, often quite extensive, at the time 
of illness. These include deductibles and copayments, 
as well as extra charges from physicians who are not 
satisfied with the amounts they receive from insurers. 
Canadian consumers carry no such burden, and neither 
should Americans. 

Canada also has lower administrative costs. In 1985 
these amounted to 1.3 percent of total health expendi¬ 
tures, versus 5.6 percent for the United States. Tbe U.S. 
medical system has a multiplicity of private insurance 
companies incurring enrollment costs, maintaining 
reserves, and skimming off profits. Even Medicare, a 
U.S. government program, is administered by private 
insurance companies at the state and local level. 

In Canada’s national plan, private insurance com¬ 
panies play no role. Instead, the program is ad¬ 
ministered by the health department or another 



Un. 


'nlike Canadians, 

Americans who have paid health-insurance 
premiums are saddled with further 
costs at the time of illness. 
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government agency in each of Canada’s ten provinces 
and two territories. The federal government pays a 
quarter of the costs, so long as each provincial program 
offers universal coverage on uniform terms, pays for care 
received anywhere in Canada, includes all medically 
necessary services, and is publicly administered. 

The United States, like Canada, should avoid setting 
up a single federal system. Instead, public health depart¬ 
ments in each state could submit plans to the Depart¬ 
ment of Health and Human Services that meet basic 
federal requirements but are tailored to local health 
needs. This form of administration would be less 
diffuse, and therefore more efficient, than today’s U.S. 
practice. At the same time, it would be decentralized 
enough to allow each state some flexibility. 

Canada’s decentralized approach gives provinces the 
latitude to experiment with various ways of organiz¬ 
ing and improving health services. Quebec, for exam¬ 
ple, has developed a network of 155 innovative 
community service centers where salaried personnel 
provide both health care and social services. And the 
Ontario Ministry of Health has helped set up a grow¬ 
ing number of alternative health-care centers that pro¬ 
vide comprehensive care economically. These include 
both community health centers where physicians are 
on salary, and health service organizations where phy¬ 
sicians are paid according to the number of patients 
enrolled. 

Bitter Pills 

Unfortunately, those efficient organizations are more 
the exception than the rule. The basic weakness of the 
Canadian program, and also of U.S. health care, is that 
it is “doctor-driven.” Physicians—the ones who decide 
the number and types of services to provide, as well as 
whether patients should be hospitalized or operated 
on—generally receive fee-for-service payment instead 
of a salary. Thus, in Canada, a major portion of each 
provincial budget is determined not by the provincial 
government but by the medical profession. 

Americans who advocate importing Canada’s health 
system wholesale are willing to overlook the pitfalls of 
fee-for-service because Canada seems able to control 
costs in spite of it. Health expenditures are lower in 
Canada than in the United States. In 1986 they amount¬ 
ed to about SI,370 per person, versus SI,930 in the 
United States. Health spending accounted for 8.6 per¬ 
cent of GNP in Canada, versus 11.1 percent in the United 
States. The rate of increase in per capita costs has been 
lower as well—3.1 percent a year in Canada and 4.8 
percent in the United States. 

The most popular explanation for Canada’s lower 
costs is that the government agency in each province 


THREE NATIONS RATE THEIR HEALTH SYSTEMS 



System requires fundamental change or complete rebuilding 
' n ] System works "pretty well" - needs only minor changes 
^ Not sure 


United States 


Great Britain 


Canada 


A 1988 Harris poll found that Canadians are much more 
satisfied with tbeir government-funded medical-care sys¬ 
tem than Britons are with their government-run National 
Health Sertice. or Americans are with tbeir combination 
of public and private health insurance. 
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tanada and 
the United States 
have the same 
problem: the more 
procedures MDs 
perform, the 
higher their income. 



has enough bargaining pow¬ 
er in its dealings with doctors 
to set reasonable fees. But 
that’s not the reason. While 
the savings stem partly from 
lower administrative costs, 
they result mainly from differ¬ 
ences in the nature of the 
medical profession in the two 
countries. 

In Canada, 50 percent of 
all physicians are general 
practitioners, versus only 10 
percent in the United States. 
Although the ratio of physi¬ 
cians to population is about 
the same in the two countries, 
the United States has 33 per¬ 
cent more surgeons per capi¬ 
ta. It is hardly surprising, 
therefore, that Americans un¬ 
dergo 40 percent more oper¬ 
ations per capita than 
Canadians. Nor is it surpris¬ 
ing that the costs of care are 
substantially higher in the 
United States. First, 
specialists in both countries 
charge considerably more 
than general practitioners; 
U.S. specialists often pull in 
5130,000 to a quarter of a 
million a year, GPs only about 
580,000. Second, specialists 
are trained to use expensive 
high-tech diagnostic and 



.According to tbe 19H8 Harris poll, a majority of Americans would trade their 
own health system for Canada's. Tbe British aren 7 so sure. Few Canadians or 
Britons prefer tbe U.S. system. 
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therapeutic procedures, whether or not these make a 
significant difference in the patient’s health. 

Provincial attempts to control health budgets by res¬ 
tricting doctors’ fees have failed. From 1972 to 1984, 
the provinces cut fees by 18 percent in real terms, but 
by an amazing coincidence, doctors’ total billing claims 
rose by 17 percent. Similarly, when Quebec froze doc¬ 
tors’ fees in the early 1970s, and their real-dollar value 
dropped 9 percent from 1972 to 1976, doctors increased 
their billings by almost the same amount, 8.3 percent. 
Alberta froze medical fees in 1984, but doctors upped 
their gross incomes that year by more than 12 percent. 
Hit with a fee cut, doctors simply see more patients and 
provide more services. 

In the United States, efforts to control the excesses 
of fee-for-service have been even more disheartening. 
From 1982 to 1987, physicians’ total charges for Medi¬ 
care patients rose by 76 percent, from S15.1 billion to 
$26.6 billion. Doctors attribute this rise to better, more 
expensive technology, the aging of the population, and 
consumer demands. But did technology improve by 76 
percent in five years? Did the older population expand 
by 76 percent? Did consumers’ appetites for care grow 
by 76 percent? More likely, physicians’ appetites for ever 
higher incomes were responsible. 

With fee-for-service payment, doctors often perform 
tests, procedures, and surgical operations without 
regard to medical necessity. The wholesale removal of 
children’s tonsils is a procedure without any scientific 
validity. Yet one study found that tonsillectomies were 
performed on 107 of every 10,000 people per year in 
British Columbia and on 200 per 10,000 in Ontario. 
In Liverpool, England, and Uppsala, Sweden, where 
surgeons are all on salary, the rates were 26 and 17 per 
10,000. Caesarian sections in Canada have skyrock¬ 
eted from fewer than 5 percent of births in 1968 to about 
20 percent today—second only to the U.S. rate of over 
25 percent. As a World Health Organization expert 
committee has pointed out, “Countries with some of 
the lowest perinatal mortality rates in the world have 
caesarian section rates of less than 10 percent. There 
is no justification for any region to have a rate higher 
than 10 to 15 percent.” 

Canadian physicians have also used their political 
clout to shut out other health professionals who threat¬ 
en their control of the medical marketplace. They have 
prevented legalization of midwives; Ontario is the only 
province where midwives are winning official recog¬ 
nition. And nurse practitioners are almost unknown 
in Canada. The political pressures brought to bear by 
the medical profession killed the nurse-practitioner 
movement, which promised effective care at lower cost. 

Similarly, the medical profession has severely limit¬ 
ed the development of community health centers that 


employ salaried physicians. It has used a variety of tac¬ 
tics: pressuring politicians, ostracizing health-center 
physicians, prevailing on hospitals to refuse them hospi¬ 
tal privileges, waging campaigns of misrepresentation, 
refusing to permit anesthesiologists and consultants to 
serve the centers, and other ruthless business practices. 

If a major reason for reforming U.S. health care is 
to stem rising health expenditures, then any new sys¬ 
tem in the United States must remove costs from the 
control of the medical profession. The best way is for 
the state health departments, the agencies that would 
administer funds under a Canadian-style system, to 
make no payments directly to individual practitioners. 
Instead, they should pay annual budgets to provider 
organizations—community health centers, group- 
practice organizations, and the individual-practice as¬ 
sociations sponsored by medical societies—for the care 
of their enrollees. The budgets would be based on the 
cost of providing care through the most efficient health 
organizations around: salaried group-practice prepay¬ 
ment plans and community health centers. 

These organizations have key advantages over solo 
practitioners. First, they provide more health- 
maintenance and preventive services. Second, they im¬ 
prove the quality of care by bringing general physicians, 
specialists, and other health professionals together; 
community health centers in particular include such 
services as health education, nutrition, psychology, so¬ 
cial work, physical and occupational therapy, and com¬ 
munity outreach programs. Third, they avoid the 
paperwork, bureaucracy, and high administrative costs 
associated with fee-for-service payment. Finally, they 
have 40 percent lower hospitalization costs and 25 per¬ 
cent lower overall health-care costs than individual- 
practice fee-for-service plans, with equal or better 
results in patients’ health. 

If all provider organizations—including individual- 
practice associations that pay practitioners on 
a fee-for-service basis—were forced to stay within these 
reasonable budgets, a drop in unnecessary hospitali¬ 
zations, operations, and procedures would be sure to 
follow. Reducing unnecessary medical care in this man¬ 
ner would slash today’s half-trillion-dollar health outlay 
by a quarter. The $125 billion saved could be used to 
ensure that necessary and effective high-tech procedures 
remain available, and to include dental, mental, and 
long-term care in the national program. Savings in ad¬ 
ministrative costs would provide further billions of dol¬ 
lars for needed services. 

Provider organizations should be classified as pub¬ 
lic utilities under state and federal laws. As such, their 
budgets, minutes of board meetings, and all adminis¬ 
trative and service procedures would be open to pub¬ 
lic scrutiny. And their profits would be regulated by the 
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state health department responsi¬ 
ble for administering the 
program. 

A Question of Quality 

A shift to annual budgets would 
address a major defect of a 
Canadian-style health system by 
controlling the quantity of care 
provided. But another basic fault 
of the Canadian program is that 
it fails to monitor the quality of 
care. This is not peculiar to Cana¬ 
da. Most medical programs in the 
United States—Medicare and 
Medicaid, as well as private 
insurance—are merely financial, 
limited to paying for care. 

To raise the quality and effec¬ 
tiveness of care, and to help equal¬ 
ize the services provided across 
the nation, federal standards are 
essential to a new U.S. health sys¬ 
tem. These standards should be 
developed by the U.S. Department 
of Health and Human Services in 
consultation with the state and lo¬ 
cal health departments that ad¬ 
minister the programs. 

To ensure that the standards are followed, public- 
health officials would evaluate each provider organi¬ 
zation. They would assess the qualifications of health 
personnel, not only by checking their educational back¬ 
ground and licensing but also by field-testing their 
knowledge and performance. Officials would also 
make sure that providers offered suitable facilities and 
services. 

Statistical analysis would be a major part of this 
quality-control effort. For each provider organization, 
health officials would analyze the numbers and types 
of visits, diagnoses, clinical and laboratory procedures, 
hospital admissions, and length of stay. More impor¬ 
tant, they would look at data on the effectiveness of 
care. They would examine how well providers were 
reducing risk factors such as high blood pressure and 
cholesterol levels, eliminating preventable diseases, 
avoiding problems such as drug reactions and hospital- 
acquired infections, cutting the number of deaths and 
the severity of illness and disability, and rehabilitating 
patients to physical, social, and vocational function. 
To supplement the statistical analyses, qualified inves¬ 
tigators would study samples of patient records to make 
sure the care is appropriate and adequate. 



he Canadian program 
assures equity in health care, 
but not in health. On average, 
the poor live only 55 years 
free from disability; 
the rich, 66. 


If these investigations uncov¬ 
ered deficiencies, the government 
could offer consultation, training, 
or other assistance to remedy 
them. Gross deficiencies and out¬ 
right abuses would require ap¬ 
propriate regulatory action to 
reduce the hazards to patients. 

Toward a Healthy Society 

Perhaps the biggest failing of the 
Canadian program is a defect it 
shares with most of the world’s 
developed nations: its enormous 
expenditures for medical care 
have left very little money for 
preventing disease and injury. 
This was recognized as long ago 
as 1974 by the Canadian Minister 
of National Health and Welfare, 
Marc Lalonde. He wrote that be¬ 
cause society neglects health fac¬ 
tors such as environment and 
lifestyles, “vast sums are being 
spent treating disease that could 
have been prevented in the first 
place.” 

Illness and death from lung 
cancer continue to rise in 
Canada—at an alarming pace in women, for whom the 
death rate doubled from 1970 to 1979. Chronic ob¬ 
structive lung disease, another major killer caused 
mainly by cigarette smoking, is also on the rise in Cana¬ 
dian women. Cirrhosis of the liver, primarily from 
heavy drinking, increased by 31 percent in men and 21 
percent in women during the 1970s. Although deaths 
from accidents, poisoning, suicide, and homicide 
declined slightly during this period, they continue at 
a high level. All these problems are preventable, but even 
now, 15 years after the Lalonde Report, decisive action 
has yet to be taken. 

The United States is ahead of Canada in promoting 
public health. The U.S. Public Health Service developed 
specific national health objectives for 1990, including 
reductions in death and sickness from both infectious 
and noninfectious diseases, as well as from injuries. And 
it is now drafting objectives for the year 2000. Neverthe¬ 
less, only 2.9 percent of U.S. health spending is for 
government public-health activities. Considering the 
primacy of a healthful environment and lifestyle in 
preventing disease and cutting medical expenditures, this 
figure is unreasonably low. Public-health spending 
should be doubled to 6 percent, or roughly $30 billion. 
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U.S. PHYSICIANS’ MEDIAN EARNINGS IN 1987 


All Physicians 
Anesthesioligists 
Cardiovascular Surgeons 
Family Physicians 
General Practitioners 
General Surgeons 
Internists 
Neurosurgeons 
Obstetricians/Gynecologists 
Ophthalmologists 
Orthopedic Surgeons 
Pediatricians 
Plastic Surgeons 
Psychiatrists 
Radiologists 
Thoracic Surgeons 
Urologists 


$116,440 


$161,670 


$271,550. 




$87,120 

$79,910 

$130,500 
$98,420 
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$236,460 


$137,860 
wmm $167,860 
■■■■ $193,300 
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$88,490 


$179,170 


$93,750 


$165,910 

$166,670 


$145,000 





The high fees charged by specialists relative to general practi¬ 
tioners are a key reason that the U.S. has a bigger medical bill 
than Canada. Specialists earn high incomes in Canada as 


One of the alarming aspects of the current situation, 
in both Canada and the United States, is the widening 
gap between rich and poor in preventing disease. Cana¬ 
dians are learning the painful lesson that their medi¬ 
cal program assures equity in health care, but not in 
health. Studies have shown that in the late 1970s, the 
wealthiest fifth of Canadians lived 4.5 years longer than 
the poorest fifth and avoided disability 11 years longer. 
Poor people in Canada have, on tbe average, only 
55 years of disability-free life, while rich Canadians 
have 66 years. 

Such studies make it clear that the most important 
determinant of health—in the United States, Canada, 
and every other country—is the standard of living. Poor 
nutrition lowers resistance to many diseases. Illiteracy 
is a serious obstacle to learning about preventive meas¬ 
ures such as personal hygiene, immunization, and 
lifestyle changes. Poor working conditions cause many 
preventable diseases and injuries. Poverty produces low 
self-esteem, mental dysfunction, alcoholism, drug 
addiction, and violence against self, family, and 
community. 

During the 1980s, poverty increased in the United 
States. Although unemployment dropped slightly from 


well—hut the U.S. bos a lot more of them. Only 10 percent of 
U.S. doctors are GPs, versus SO percent of Canadian. 


7.1 to 7.0 percent between 1977 and 1986, the poverty 
rate rose from 11.6 to 13.6 percent, and the number of 
persons in poverty rose from 24,720,000 to 
32,370,000. Hunger reappeared in the 1980s; the Phy¬ 
sician Task Force on Hunger in America reported in 
1985 that some 20 million Americans experience hun¬ 
ger at least some days every month. Clearly, this decline 
in living standards needs to be reversed if the United 
States is to become a healthy nation. 

If the concern is with assuring not only equity in med¬ 
ical care, but also equity in health, the Canadian ex¬ 
perience has taught us that a national medical-care 
system is only one element in a total national health 
program. Nevertheless, it does play a significant role 
in combating pain and disability and improving the 
health of the population. Canada has demonstrated the 
feasibility of assuring medical care for all through a 
government program financed by progressive taxation. 
That the program has its flaws should not deter the 
United States from weeding out the worst features and 
allowing the best to flourish. How well this country 
learns from the Canadian experience could profoundly 
affect Americans’ future health—both physical and eco¬ 
nomic. ■ 
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I TEM: A Silicon Valley software company discov¬ 
ered in 1988 that a recently fired employee 
was using her telephone to enter its computer 
system. Before she was apprehended, she had 
copied several million dollars’ worth of the compa¬ 
ny’s products. It is suspected that she had intended 
to send the software to the Far East. 

ITEM: A Florida news editor who had moved 
from one television station to another was arrested 
in the spring of 1989 for allegedly entering his 
former employer’s computer and copying confiden¬ 
tial news stories. 

ITEM: A group of young “hackers” were recently 
arrested in West Germany on charges that they had 
been paid by the Soviet Union to break into NATO 
computers. 


specialized cops 
and carefully 
tailored 
penalties. 


Though not as celebrated as the case of Robert 
Morris, the Cornell University graduate student charged 
with unleashing a “virus” over a nationwide data network, 
each of these instances reflects the same growing problem: 
computer crime. Offenses such as altering computer 
records to obtain money, stealing proprietary informa¬ 
tion stored on computers, destroying valuable data, and 
illegally copying commercial software exact a heavy cost 
for U.S. business. Ultimately, the cost is borne by con¬ 
sumers through higher prices. Although companies’ reluc¬ 
tance to report breaches of security makes the losses hard 
to measure, a rough estimate by the accounting firm of 
Ernst & Young puts the cost of computer crime at be¬ 
tween $3 billion and S5 billion a year. 
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And that may be just the beginning. Our society is 
about to feel the impact of the first generation of chil¬ 
dren who have grown up using computers. The increas¬ 
ing sophistication of hackers suggests that computer 
crime will soar, as members of this new generation are 
tempted to commit more serious offenses. Besides rais¬ 
ing prices, computer crime endangers our country’s 
telecommunications systems, since phone-company 
switching computers are vulnerable to 
sabotage. The spread of scientific knowledge 
is also at risk; to prevent “viral” infections, 
research institutions may have to tighten ac¬ 
cess to their computer networks. 

That computers have become tools for anti¬ 
social behavior is hardly surprising. What 
is surprising about computer crime is how 
little is being done to deter it: industry will 
not beef up security, the police are not 
equipped to catch electronic thieves, and 
judges do not hand down the kind of sen¬ 
tences that will impress would-be computer 
criminals. 

New strategies are urgently needed. The 
first step is to abandon the idea that local 
police departments can fight computer crime 
effectively. Instead, high-technology regions 
need special task forces whose sole purpose 
is to apprehend computer criminals. The sec¬ 
ond step is to fit the punishment to the crime. 

Although the most severe offenders should 
be sent to prison, there are more innovative 
and less costly ways to give typical computer 
abusers their due. Together, these steps will 
deter serious criminals and, more important, 
discourage similarly inclined teenagers from 
joining their ranks. 


Why Traditional Approaches Do Not Work 


files, they often know several passwords besides their 
own. The theft then occurs without the “audit trail” 
needed to identify the culprit. 

The obvious solution is to restrict access to the com¬ 
pany computer. But tighter security makes developing 
a product more cumbersome, directly affecting the bot¬ 
tom line. Worse yet, it takes a toll on employee morale 
and productivity. One industry giant refuses to increase 


The first line of defense against computer 
crime—system security—is also the weakest. 
Computers are inherently vulnerable. 
Universities and large businesses must pro¬ 
vide students and employees with access to computers 
by telephone. Such access allows others to invade those 
computers over the same phone lines. In industry, em¬ 
ployees need to be able to use the company’s mainframe 
computer to create a product. Thieves can easily transfer 
information from the mainframe to a small computer 
disk, which they then carry out or mail home. Because 
workers may need access to their colleagues’ computer 


KENNETH ROSENBLATT is a deputy district attorney for the County 
of Santa Clara, in the heart of California’s Silicon Valley. He is the lead 
attorney for the DA’s High Technology Unit and coauthor of recent state 
legislation creating new penalties for computer crime. 


security because it would interfere with the firm’s “at¬ 
mosphere of trust—even though the company has 
suffered at least a million dollars in theft losses over 
the last five years. The priorities of most Silicon Val¬ 
ley executives I have spoken to are similar. 

Competition is an enemy of security. Unless every 
company is willing to accept the consequences of tighter 
restrictions, careful companies will lose money. 
Managers are unwilling to risk wholesale employee 
defections and lower sales for the largely invisible and 
long-term benefits of preventing theft. 

Even if a computer crime is reported, the odds of ar¬ 
rest and conviction greatly favor the criminal. Although 
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a few cases come under federal jurisdiction—especially 
if they involve telephone fraud or export-control 
violations—most computer crimes are the responsibil¬ 
ity of the local police department and district attorney. 
Police departments are simply unsuired to the task. 

Most police officers are not computer experts. They 
are unable to evaluate claims that a suspect has stolen 
trade secrets, and do not know how to trace unautho¬ 
rized computer ac¬ 
cess. Many cases have 
been lost because an 
officer serving a 
search warrant did 
not know how to 
preserve evidence dis¬ 
covered on a com¬ 
puter. Horror stories 
abound of floppy 
disks being left in 
overheated evidence 
lockers or on the seats 
of police cars in the 
sun. More than once, 
a police officer who 
was not computer- 
literate has allowed a 
suspect to log onto a 
computer and de¬ 
stroy vital evidence 
without interference. 

The only way 
police departments 
can investigate com¬ 
puter crimes effec¬ 
tively is to develop 
and maintain exper¬ 
tise. Special investiga¬ 
tive units have been 
set up within a hand¬ 
ful of police depart¬ 
ments, including 
those of Los Angeles, 
Philadelphia, and 
Baltimore, as well as the Illinois State Police, the Tar¬ 
rant County, Tex., District Attorney’s Office, and the 
Arizona State Attorney General’s Office. The Santa 
Clara County District Attorney’s Office, where I work, 
maintains a high-technology unit in association with 
various Silicon Valley police agencies. Unfortunately, 
such units typically consist of one or two overworked 
investigators, and prospects for expansion appear dim. 

One reason police departments hesitate to commit 
officers to investigating computer crime is that indus¬ 
try’s problems are not a high priority. Because they are 
locally funded, police departments must concentrate 
on the problems that affect their community most visi¬ 


bly, such as drugs and street crime. The immediate vic¬ 
tims of computer crime are seen as a small, wealthy 
group. 

Industry further loses support by its reluctance to 
report computer crime. Although no statistics are avail¬ 
able specifically for offenses involving computers, a 
study by Lois Mock, of the National Institute of Justice, 
and Dennis Rosenbaum, of the University of Illinois 
at Chicago, has found that only about 18 percent of 
trade-secret thefts are referred to law enforcement for 
prosecution. Industry security managers say compa¬ 
nies fail to report crimes partly because they fear that 
publicity will alarm stockholders and advertise their 
vulnerability to attack, and partly because they lack 
confidence in the ability of law enforcement to respond. 

Police departments also shy away from computer 
crime because the investigations are unusually complex. 
For example, it is sometimes necessary to infiltrate 
computer-based “pirate” bulletin boards run by hack¬ 
ers. These boards frequently offer stolen information 
to a select group willing to reciprocate. They can be 
treasure troves of stolen passwords, telephone access 
cards, credit card numbers, and illegally copied soft¬ 
ware. Although these pirate boards are usually open 
to the public, the illegal information is accessible only 
with special passwords. 

With patience, skilled police officers using their own 
computers can gain the confidence of a board’s opera¬ 
tor and be allowed to enter those “secret levels.” Police 
then obtain search warrants for telephone records, find 
the operator’s home address, and seize the computer 
containing the stolen information. Recently, after in¬ 
filtrating a bulletin board that pandered to pedophiles, 
police in San Jose discovered a plot to kidnap a child 
and kill him as part of a “snuff’ film. The FBI arrested 
the conspirators in Virginia. 

Not surprisingly, such investigations consume a lot 
more time than the average fraud case. Many, if not 
most, require coordination with other agencies. In trac¬ 
ing a hacker through several states, investigators must 
weave their way through the procedures of different 
telecommunications companies and computer net¬ 
works, and through the restrictions imposed by feder¬ 
al privacy laws. Overlapping state and federal 
jurisdictions create their own problems. 

Because the investigations are so demanding, cops 
on the computer-crime beat need a much lower caseload 
than other officers. A typical fraud investigator can han¬ 
dle 25 or 30 bad-check cases at a time. A computer- 
crime investigator may be overwhelmed with 5 cases, 
and be lucky to investigate 30 in a year. 

To make matters worse, department policies often 
discourage qualified officers from volunteering to in¬ 
vestigate computer crime. Promotions through the low¬ 
er ranks are based upon skills learned on patrol, not 
at a computer terminal. Thus, officers requesting to stay 
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on a computer assignment risk not being promoted, 
and those who wish to pursue their interest in com¬ 
puters leave law enforcement for more lucrative posi¬ 
tions in private industry. What’s more, police 
departments generally rotate officers through different 
assignments every two to three years. The learning curve 
for a computer-crime investigator is so steep that most 
officers are just becoming valuable when they are trans¬ 
ferred. 

Many of the same problems plague prosecutors. 
Most are not computer-literate, and the skills required 
to prosecute ordinary crimes are not readily transfera¬ 
ble. Lacking skilled police backup, prosecutors must 
often investigate cases without assistance. Because of 
these tasks—and the time it takes to prepare for trial—a 
pair of prosecutors handling computer crime might file 
25 cases in a good year. This conflicts with the emphasis 
many counties place on heavy caseloads. 

Because computer crime is too much for traditional 
law enforcement to handle, the bulk of computer 
offenses go unpunished. Probably fewer than 250 cases 
have been prosecuted in the United States during the 
past decade. At this rate, prosecutions are too rare to 
deter computer crime. 

If an offender is convicted, the usual penalties are 
also not much of a deterrent. Prisons are already over¬ 
crowded with violent criminals. So in sentencing a 
white-collar computer offender, a judge usually im¬ 
poses a fine or community service, or sometimes a short 
stay in the county jail—but rarely a prison term. In some 
cases, offenders are even rewarded for their crimes, get¬ 
ting hired by computer companies as “security consul¬ 
tants.” Recently, a 14-year-old offender said he had 
committed the crime so that the victim or some other 
company would offer him a job. Clearly, society can 
do a better job of discouraging people from becoming 
computer offenders. 

Taking a Byte out of Crime 

There are two elements to deterrence. First, potential 
criminals must be convinced that they will be appre¬ 
hended. Second, they must be convinced that their 
punishment will be unacceptably harsh. Current 
methods for dealing with computer crime include 
neither element. 

The only realistic way to improve the chances of 
catching computer offenders is to take the problem out 
of the hands of local police departments. A promising 
solution is for states or the federal government to fund 
regional task forces staffed by officers and prosecutors 
from local agencies. Those task forces would enjoy 
statewide jurisdiction, but be placed in high-technology 
regions. California, for example, might need three task 
forces of varying size—one in San Jose to cover Silicon 
Valley, one in Los Angeles, and one in San Diego. Police 


departments in the region, and possibly federal agen¬ 
cies as well, could lend officers to the task force for a 
period of, say, three to five years. 

In addition to investigating crimes such as telecom¬ 
munications fraud, theft of proprietary information, 
alteration of data, and software piracy, the task forces 
could assist local agencies in preserving and analyzing 
computer evidence seized in other cases. This function 
is becoming increas¬ 
ingly important as 
criminal enterprises 
(particularly narcot¬ 
ics and prostitution 
rings) rely more heav¬ 
ily upon computers 
for record keeping. 

One computer-crime 
unit recently helped 
authorities sift 
through floppy disks 
containing records of 
40,000 customers of 
a large prostitution 
ring. 

The task-force ap¬ 
proach has several ad¬ 
vantages. A stint of 
several years would 
give officers time to 
build proficiency. 

The prestige con¬ 
ferred by government 
funding would attract 
qualified investiga¬ 
tors, particularly if 
salaries were set 
slightly higher than 
the norm for law en¬ 
forcement. And in¬ 
dustry would be 
more willing to 
report problems if it 
perceived that law en¬ 
forcement had become organized, funded, and com¬ 
mitted to fighting computer crime. Moreover, many 
company officials to whom I have spoken believe in¬ 
dustry would gladly assume some of the cost of main¬ 
taining task forces. In fact, the terms of state or federal 
grants for task forces could require that trade associa¬ 
tions contribute matching funds. 

A regional task force of six full-time police officers 
and two prosecutors (plus equipment and periodic 
training) would probably cost about $750,000 a year. 
But the return on this investment could be swift. Even 
if the average computer crime caused losses of only 
$75,000—and some surveys put that figure much 
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higher—a task force would be a success if it deterred 
10 crimes each year. 

Tailoring the Punishment 

The other element of deterrence—the certainty of harsh 
punishment—must reflect the fact that our penal sys¬ 
tem is already strained to its limit. Certainly, the worst 


offenders ought to do time; states should require that 
computer crimes resulting in damages of over $500,000 
carry a mandatory four-year prison sentence. But it is 
possible to devise penalties that deter crime without 
burdening either the prisons or the taxpayers. 

Many offenders depend psychologically and eco¬ 
nomically upon computers. They spend all their time 
with computers, and they work, or expect to work, in 
the computer industry. Thus, punishments that impinge 
upon this obsession will do more to curb abuses than 
fines or community service ever could. I suggest three 
such sanctions: confiscating equipment used to com¬ 
mit a computer crime, limiting the offender’s use of 


computers, and restricting the offender’s freedom to ac¬ 
cept jobs involving computers. These penalties would 
be supplemented by a few days or weeks in a county 
jail—longer in serious cases. 

In my experience, one of the best ways to hurt com¬ 
puter offenders, especially young hackers, is to take 
away their toys. First of all, the loss of the computer 
is worse than a few weekends picking up trash. Second, 
computers are too expensive for many young 
offenders to replace; nor are parents as like¬ 
ly to buy the juvenile another computer as 
they are to pay a fine on his or her behalf. 
Third, juvenile offenders are not happy 
about losing all the software—and possibly 
illicit information—on their disks. Finally, 
the sight of police swooping down and seiz¬ 
ing an offender’s computer brings home the 
consequences of computer crime in a way 
that later judicial proceedings cannot match. 
In California, legislation that I coauthored, 
and that becomes effective in 1990, man¬ 
dates forfeiture of equipment used in a com¬ 
puter crime. 

Of course, this sanction alone does not 
prevent a determined offender from buying 
another computer. Thus, in many cases, the 
offender’s use of computers should be re¬ 
stricted as a condition of probation. Califor¬ 
nia’s new law allows courts to consider bar¬ 
ring a serious offender from any access to 
computers whatever. Although this remedy 
is too harsh for any but extraordinary cases, 
offenders could at least be forbidden to pos¬ 
sess or use modems. Without a modem, the 
hacker is out of the game. 

The most powerful sanction against com¬ 
puter offenders is to restrict their livelihood 
by preventing them from working with com¬ 
puters for a certain period after conviction. 
Because many offenders cannot imagine do¬ 
ing anything else for a living, the foreclosure 
of a career in computing is a disaster to be 
avoided at all costs. 

There are precedents for such punishment. In 
California, for example, a judge may prohibit an 
offender from engaging in employment related to past 
criminal behavior. And doctors and lawyers found 
guilty of misconduct are routinely barred from prac¬ 
ticing their profession. The only problem with extend¬ 
ing such a prohibition to computer professionals is 
finding reasonable limits. 

Since computers pervade the workplace, an outright 
ban on working with them could rule out almost any 
employment, and could pose constitutional problems. 
Thus, while California courts may consider barring 
offenders from computer-related work by forbidding 
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them to use computers, period, this power will proba¬ 
bly be exercised only in extraordinary cases. For most 
offenders, a less drastic measure will be sufficient: al¬ 
lowing them to work with computers only after they 
have notified prospective employers of their convictions. 
Under the new California law, an offender may be sub¬ 
ject to this restriction for three to five years. After ap¬ 
plying for a job, the offender must attend a hearing 
along with the prospective employer to determine 
whether the computers he or she would use on the job 
are linked to others, and whether allowing the offender 
access to those computers would pose an unaccepta¬ 
ble risk to society. 

Although disclosing an offender’s criminal history 
to employers is unusual, it is not without precedent. 
Government agencies may check the criminal records 
of candidates for a variety of jobs, both public and pri¬ 
vate, such as reading gas meters or working with 
minors. The records of applicants for various 
licenses—prospective security guards, alarm agents, 
and lawyers, for example—may also be checked. Nor 
will it be difficult to ensure that offenders are comply¬ 
ing with the notification requirement. They already 


have to provide their probation officers with the name 
and address of their employer at all times. 

Another measure that states should consider is set¬ 
ting up a “computer offender registry” for repeat or seri¬ 
ous criminals. Bonding companies would have access 
to those records, and industries would decide which 
positions were sensitive enough to require bonded 
employees. 

Regardless of the method, barring offenders from 
sensitive positions in computing will protect society by 
preventing and deterring computer crime. Offenders 
will not be able to obtain jobs where they pose a threat, 
and potential offenders will realize that they risk los¬ 
ing the most interesting work in computing. 

As a growing threat to our economy, the problem of 
computer crime needs to be addressed immediately. Un¬ 
like drugs and street crime, it cannot be deterred by put¬ 
ting a cop on every corner. But we can put teams of 
smart, well-trained cops into every higb-technology 
region in the country. We cannot afford to build 
prisons to hold all the computer offenders. But we 
can impose sentences that exploit their unique vulner¬ 
abilities. ■ 
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Contrary to what Scott Campbell wrote 
in his article on "The Twilight Phone" 
(October 1989), it is possible for an op¬ 
erator to "bug" any phone in the Insti¬ 
tute from the 5ESS console. Moreover, 
a short computer program could make 
this or any other capability of the 5ESS 
available from any phone in the system. 

When a user lifts the handset of an 
analog phone, the handset is activated. 
In contrast, when the user lifts the hand¬ 
set of a phone on the 5ESS system, the 
unit sends a signal to the central switch, 
which then decides to turn on the mi¬ 
crophone and the speaker in the hand¬ 
set. A programmer sitting at the 5ESS 
console could just as easily turn on the 
microphone in any telephone in the sys¬ 
tem at will, and thereby listen to con¬ 
versations in the room. 

The switch can also be programmed 
so that a specific piece of software will 
be run whenever a given phone number 
is punched in. Even in Centrex systems, 
there are many "magic" phone numbers 
that technicians use to diagnose and fix 
problems without returning to the cen¬ 
tral office. Until recently, for example, 
dialing 12008888888 in Cambridge acti¬ 
vated a program that repeated the 
phone number from which the user had 
dialed. On digital 5ESS systems, it 
should be much easier to write a simple 
program enabling one to bug any room 
by dialing a special number followed by 
the number of the phone’to be bugged. 
After all, the 5ESS is a digital computer 
and can, theoretically, provide arbitrary 
functions if given the appropriate soft¬ 
ware. 

Moreover, unauthorized organiza¬ 
tions that wished to bug a room by tap¬ 
ping the line would no longer have to 
use electronic equipment that is very 
sensitive, hence very expensive, to de¬ 
tect the changes in inductance in a 
phone's microphone or a television set's 
speaker. Instead, they would need only 
a device that tells the phone to turn on 
its speaker. 

I hope that instead of accepting glib 
assurances about what the 5ESS can and 
cannot do, somebody at MIT is seriously 
considering the impact of this technol¬ 
ogy on society before it comes into wide¬ 
spread use on more than just college 
campuses. 

MARK KANTROWITZ, '89 
Pittsburgh, Penn. 


AT&T responds: 

The 5ESS switch is AT&T's flagship cen¬ 
tral office switch; it is normally used by 
telephone companies to provide service 
to their customers. More than 30 million 
lines of this equipment have been 
shipped to telephone companies and 
other customers around the world. The 
security safeguards we employ to pro¬ 
tect the 5ESS switch and the information 
it carries on the public telephone net¬ 
work are second to none. 

With regard to the specific points 
raised by Mark Kantrowitz: first, it is not 
possible to activate the microphone in 
an MIT ISDN set (the new phone sets 
installed with the 5ESS system) that is 
not in use and thereby eavesdrop on 
calls. Nor are there so-called "magic 
phone numbers" that can provide access 
to the software code of the switch for 
[purposes] of reprogramming. 

We believe that MIT's security safe¬ 
guards will adequately protect the 5ESS 
switch and its users from any intrusions. 

EUGENE MULLIGAN 
Account Manager, AT&T 
Boston, Mass. 

MIT Telecommunications responds: 

Mark Kantrowitz raises a number of is¬ 
sues in his letter, and I shall attempt to 
address all of them. Let me say up front 
that my response is specifically related 
to the MIT 5ESS system, not to other 
5ESS systems nor to any other compu¬ 
ter-controlled switching systems. 

The MIT 5ESS attendant consoles are 
equipped with two features that enable 
the operator to interrupt a call (not 
"bug" a call) during certain conditions: 

■ "Busy verification" allows a console 
operator to verify that a line sending a 
busy signal is actually in use. A warning 
tone alerts both the calling and called 
parties to the fact that a third party is 
on the lines. 

■ "Emergency override" permits the 
console operator to override any func¬ 
tion of a particular line in order to advise 
the user of an emergency situation. A 
warning tone is provided to the called 
party, and in the case of an active con¬ 
versation, both parties are alerted to the 
fact that a third party is on the line. 

In no instance can the MIT 5ESS con¬ 
sole operator activate microphones in re¬ 
mote telephones within the system. 
Continued on page MIT 7 


MIT 2 FEBRUARY/MAKGH 1990 



CAMPUS'REPORT 



UNDER THE 


DOMES 


Plugging into 
the Country... 

T he word infrastructure 
generally brings to 
mind a web of (stead¬ 
ily deteriorating) roads, 
rails, and bridges holding 
the country together. But 
there is a less visible, flour¬ 
ishing filigree connecting 
our national dots as well— 
the information infrastruc¬ 
ture. High-speed computer 
networks linking universi¬ 
ties, research labs, industry, 
and government are becom¬ 
ing ever more intricate and 
encompassing. 

Until a year ago, MIT's 
primary access to such link¬ 
age was via the von Neu¬ 
mann Computer Network in 
Princeton, N.J., a 22-school 
regional network which was 
beginning to get crowded. 
Now MIT has helped de¬ 
velop a system that is sev¬ 
eral times faster than any 
other regional network. The 
New England Academic & 
Research Network, or 
NEARnet, was founded in 
late 1988 by MIT, Harvard, 
and Boston University, and 
its members now include 
Bolt, Beranek and Newman, 
Inc. (the facility operator). 
Digital Equipment Corp., 
MIT's Lincoln Labs, Encore 
Computer Corp., the Mas¬ 
sachusetts Microelectronics 
Center, Thinking Machines 
Corp., and 11 others. 

NEARnet uses both 
leased circuits and micro- 
wave transmission, operat¬ 
ing at speeds of up to 10 
megabits bits per second; 
the highest data rate in the 
nation's other regional net¬ 


works is 1.5 megabits per 
second. NEARnet links par¬ 
ticipating local area net¬ 
works (LANs) and in turn is 
connected to other regional 
and international networks. 
Users can send electronic 
messages, log on to remote 
computers, and transfer 
large blocks of information 
quickly. 

Applications include 
medical imaging, semicon¬ 
ductor design, scientific re¬ 
search, library linkage, and 
supercomputing; the latter 
involves the Connection 
Machine Network Server 
(CMNS) project at Thinking 
Machines, a massively par¬ 
allel data-processing system 
with 64K processorsjn a hy¬ 
percube architecture. 

As an NSFnet regional 
network, NEARnet is part of 
the Internet, a collection of 
more than 500 networks, 
50,000 computers, and 
70,000 users. □ 


... Cranking 
Up the Juice 
Here at Home 

T wo years ago, MIT was 
negotiating to pur¬ 
chase an SX-2 super¬ 
computer from the Nippon 
Electric Company (NEC) 
and Fujitsu. But the U.S. 
Department of Commerce 
warned that the Institute 
might be subject to anti¬ 
dumping duty proceedings. 
The argument was that Ja¬ 
pan was attempting to 
"dump" its supercomputers 
at unfairly low prices while 
blocking U.S. access to the 
Japanese market. 

The ultimate persuasion, 
Provost John Deutsch, '61, 
said in November 1987, was 
that "in the course of the 
bidding process, it became 
clear that important ele¬ 
ments of the federal govern¬ 


ment would like to see MIT 
acquire a supercomputer 
based on U.S. technology. 
The federal government 
provides research grants to 
MIT, and the views of the 
government had to be seri¬ 
ously assessed by us." 

So the Institute agreed to 
drop its plans and instead 
use the John von Neumann 
Center for Scientific Com¬ 
puting in Princeton, N.J., 
which is equipped with sev¬ 
eral domestically produced 
supercomputers. According 
to a report in the Boston Globe 
last year, several MIT re¬ 
searchers found the von 
Neumann Center inade¬ 
quate in terms of hardware 
and communications capa¬ 
bility, and urged the Insti¬ 
tute to reconsider getting its 
own supercomputer. 

Plan "B," so to speak, is a 
joint, five-year effort in su¬ 
percomputer research be¬ 
tween Cray Research, Inc., 
and MIT. The Institute has 
leased a Cray-2/4/256 super¬ 
computer, which has four 
central processors and more 
than 2,000 megabytes of 
memory. The machine is 
valued at $7.5 million. 
Known as "ed," the system 
was installed last summer 
and is available to all mem¬ 
bers of the MIT community 
for a rate of $140 per hour. 
Able to compute at speeds 
in excess of 1,000 times the 
rate of small workstations, 
ed is ideal for analyzing re¬ 
search data, as well as any 
project involving vectoriza- 
tion or parallelization. Cray 
Research has provided a 
grant to make the super¬ 
computer available for edu¬ 
cational and coursework 
projects—and already 


The Cray-2: greatly enhanced 
computer power, 
home-grown. 
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nearly 200 hours on the 
Cray-2 have been allocated 
for graduate and under¬ 
graduate classroom use. 

Said MIT's Vice-President 
for Research Kenneth A. 
Smith, '58, when announc¬ 
ing the venture: "We are 
very pleased that Cray ini¬ 
tiated this far-sighted agree¬ 
ment for a joint research 
effort." Cray's particular in¬ 
terests in the endeavor lie in 
developing networking pro¬ 
tocols and educational ma¬ 
terials for instruction in the 
use and application of su¬ 
percomputers. □ 

Getting Deficit 
Under Control 

L ast April Technology Re¬ 
view reported that MIT 
was facing a possible 
$6 million deficit in Fiscal 
1989, after five years of run¬ 
ning slight surpluses in op¬ 
erations. Now that FY 89 has 
been duly tallied, that deficit 
actually amounts to a little 
over $5.4 million, according 
to a report prepared by Vice- 
President tor Financial Op¬ 
erations James Culliton. The 
shortfall was funded with¬ 
out dipping into endow¬ 
ment by using reserves and 
various other funds, includ¬ 
ing $2 million from a loan 
delinquency reserve no 
longer needed and $1.6 mil¬ 
lion in income from the re¬ 
search reserve. 

The MIT administration 
has taken steps to reverse 
the trend and break even by 
1991. This will entail, among 
other things, an increase in 
tuition, 50 additional places 
in the freshman class, and 
reduction in salary increases 
over the next few years. 

The report attributes the 
major reasons for the 1989 


deficit, as well as the general 
decline over the past six 
years in available surplus, to 
"the need to provide com¬ 
petitive salary increases, 
particularly for faculty; a 
planned reduction in the 
number of undergraduate 
and graduate students; 
higher employee benefit 
costs, particularly for health 
care; increased unrestricted 
fund support to meet full 
undergraduate financial 
need; higher real estate, 
capital, and legal costs; and 
a lower research base 
growth than in recent years, 
particularly compared to in¬ 
creases in instructional 
costs." 

The total FY 89 federal re¬ 
search support increased by 
only 2.4 percent, while non- 
federal research funds grew 
by 19.3 percent. Last year, 
for the first time, industrial 
support overtook the Na¬ 
tional Science Foundation as 
the fourth largest sponsor of 
campus research after the 
Departments of Energy, 
Health and Human Ser¬ 
vices, and Defense. 

The total operating ex¬ 
penses for FY 89 were 
$947,175,000, and total op¬ 
erating revenues and funds 
were $935,870,000. Slightly 
more than half of the 
$11,305,000 difference was 
made up by unrestricted 

g fts, leaving the deficit of 
i,423,000. An ad hoc com¬ 
mittee convened by Provost 
John Deutsch, '61, has de¬ 
veloped a revised budget 
that projects a $3 million def¬ 
icit in FY 90, a balanced 
budget in FY 91, and a small 
surplus in FY 92. 

"We do not wish to proj¬ 
ect a severe financial prob¬ 
lem [in the event that 
growth is restored] in re¬ 
search efforts, the campaign 
achieves its goal of limiting 
demand for unrestricted 
funds, and the present rev¬ 


enue enhancement and cost 
reduction programs achieve 
balance," said the report. 
"Conversely, we do not 
wish to be complacent about 
serious shortfalls which 
could become even more 
significant in the future and 
permit the Institute to be¬ 
come less financially sound 
than it is at present." 

The report also noted that 
the operations deficit 
"masks the underlying fi¬ 
nancial strength of the In¬ 
stitute," which has been 
enhanced by the increase in 
restricted endowment and 
its income that have re¬ 
sulted from the Campaign for 
the future. □ 


Extra Help 
Pays Off 

A fter a bumpy start 
and some major re¬ 
tuning, Program 
XL—initially a fall-semester 
adjunct to Project Inter¬ 
phase— is off and running 
at MIT. And the report so far 
is that the 60 participants are 
finding significant benefits 
from the extra help. 

For 21 years. Project In¬ 
terphase at MIT has existed 
to help fill any gaps incom- 
ing minority freshmen 
might have in their aca¬ 
demic and social readiness 
to attend MIT. As an invi¬ 
tation-only, eight-week 
summer program. Inter¬ 
phase provides mathemat¬ 
ics, physics, and writing 
classes, study-skills semi¬ 
nars, and an introduction to 
MIT and the Boston area. 

The general consensus is 
that Interphase has been a 
success in making up some 
of the difference in advan¬ 
tages with which students 
arrive at MIT. But several 
areas have eluded attempts 


at improvement. For in¬ 
stance, although 85 percent 
of non-minority students 
who matriculate at MIT re¬ 
ceive degrees within five 
years, only 70 percent of mi¬ 
nority students do so. In ad¬ 
dition, the grade-point 
averages of minority stu¬ 
dents are consistently lower 
than those of their non-mi¬ 
nority colleagues, and a 
higher percentage of minor¬ 
ity students receive aca¬ 
demic warnings or are 
requested to withdraw from 
the Institute. 

Enter XL—a voluntary 
program open to all fresh¬ 
men who feel they could use 
extra help (with priority 
going to Interphase partici¬ 
pants). Students who enroll 
are encouraged to register 
for no more than 54 credits 
their first semester, includ¬ 
ing a six-credit XL seminar. 
They also meet for two two- 
hour study groups each 
week, one in physics and 
one in math. The study 
groups are small—only five 
or six students—and are 
guided by graduate and un- 
dergraduate tutors. A 
weekly lecture series given 
by MIT faculty, alumni, and 
invited experts includes 
such topics as "Tools for 
Success," "Mind Mapping/ 
Memory Development 
Technique," "Institute Re¬ 
sources," and "Career Op¬ 
tions/MIT Alumni Role 
Models." 

At semester's end, all but 
two participants in the pro¬ 
gram were at or better than 
class average in freshman 
physics—and the highest 
score on the midterm exam 
was earned by an XLer. 

This opportunity to excel 
will continue because As¬ 
sistant Dean for Student Af¬ 
fairs J.J. Pitts has found 
funding to extend the pro¬ 
gram through the spring se¬ 
mester. □ 
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by President Paul E. Gray, 
'54, and by distinguished 
physicist Philip Morrison 
and his wife and collabora¬ 
tor Phylis Morrison, and 
open houses in the aca¬ 
demic departments. Alum- 
ni/ae Won't be surprised to 
hear that "Doc" Edgerton 
'23, autographed more than 
600 postcards of his famous 
photographs for weekend 
visitors to Strobe Alley. 

It was an occasion to get 
an "insider's" perspective 
on world affairs from econ¬ 
omist Rudiger Dombusch, 
the "premier international 
consultant, the first person 
foreign governments call," 
according to Suzanne Ber¬ 
ger, the head of the Depart¬ 
ment of Political Science. It 
was also an occasion to learn 
that even the most brilliant 
academic is human after all: 
Quipped math Professor 
Steven Strogatz as he pre¬ 
pared to start the . .. 
apparatus he de- 


every member of the 
Alumni/ae Association staff 
in one way or another, and 
owed much to the stunning 
orchestration of Marcia 
Hartley, manager of the MIT 
Parents Program, and to the 
generous and enthusiastic 
participation of students, 
faculty, and research staff. 

A new tradition is well 
under way. □ 


Family 
Weekend 
Draws 1,300 


W hen the staff of the 
Association of MIT 
Alumni and Alum¬ 
nae planned the launch of 
MIT Family Weekend, they 
figured it would start out 
small—maybe a few 
hundred participants. It 
takes time for families to be¬ 
come accustomed to sched¬ 
uling a new activity, 
especially one that may in¬ 
volve traveling some dis¬ 
tance, doesn't it? 

Well, apparently every¬ 
body connected with MIT 
learns fast, because the very 
first time it was offered. 
Family Weekend drew more 
than 1,300 family and 
friends of MIT students to 
campus on October 20-22. 
They came from 45 states 
and Puerto Rico, and from 
13 foreign countries and 5 
continents. 

On Friday, hundreds of 
guests braved a driving rain 
to take part in activities all 
over the campus. Among 
other things, they learned 
about Project Athena, 
toured the Materials Pro¬ 
cessing Center and the Nu¬ 
clear Reactor Laboratory, 
heard the latest scoop on fi¬ 
nancial aid and career plan¬ 
ning, and experienced a 
lecture by one of the Insti¬ 
tute's most charismatic 
young faculty—Jeremy 
Wolfe, member of the De¬ 
partment of Brain and Cog¬ 
nitive Sciences and holder of 
the Class of '22 Chair. 
Saturday saw addresses 


ILP Considers 
"New Europe' 


M IT's Industrial Liai¬ 
son Program will 
present a sympos¬ 
ium on "The New Europe: 
A Global Business Chal¬ 
lenge," to be co-hosted by 
Professor Lester Thurow, 
dean of the MIT School of 
Management, and Professor 
Suzanne Berger, head of the 
Department of Political Sci¬ 
ence, on March 1-2. The 
symposium is designed 
to help the business com- 
I munity explore key is- 
^ sues presented by the 
/ European economic alli¬ 
ance that will go into ef- 
feet in 1992 and the 
rapidly changing 
realities in the 
r , Warsaw Pact 


onstr, 
of ch 
"It's i 
will i 
there 
mafic 
few f 


Jack Alford, 
the proud 
dad of 
Meryl, ’90. 
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posium sessions will focus 
on the new political and eco¬ 
nomic environment, the 
shape of the new European 
corporation, economics and 
finance, approaches to tech¬ 
nology management, mar¬ 
keting, corporate strategy, 
and managing in a global 
environment. 

Speakers will be drawn 
from government and in¬ 
dustry in the United States 
and Europe, as well as from 
the MIT faculty. Symposia 
are usually limited to cor¬ 
porate members of the ILP, 
but in recognition of the 
widespread interest in this 
topic, a special invitation 
has been issued to MIT 
alumni and alumnae who 
work in non-member com¬ 
panies to attend for a re¬ 
duced fee of $200. All other 
representatives of non¬ 
member companies will be 
able to attend for $500. 

Further information is 
available from Maria Clara 
Suva Martin, ILP conference 
coordinator, 292 Main St., 
Cambridge, MA, 02139. 
Telephone: 617/253-0213; 
FAX: 617/253-0002 □ 

The Global 

Warming 

Debate 

T wo of the leading 
spokesmen for oppos¬ 
ing positions on the 
prospect of global climatic 
change will be featured at 
Technology Day 1990. Ste¬ 
phen H. Schneider, head of 
the National Center for At¬ 
mospheric Research in Boul- 
der, Colo., and MIT's 
Richard Lindzen will debate 
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B. Angell 


D. Adams 


G. Clifford 


E. Kaswell 


"The Threat of Global 
Warming in the 21st Cen¬ 
tury—Is It Predictable?" Fri¬ 
day, June 8, from 9 AM until 
noon at Kresge Auditorium, 
promises to be one of the 
most lively mornings MIT 
has ever put together for the 
science and technology 
communities. There will be 
more information in the 
April edition of the Review .□ 



Association President 
Harris Weinstein 
congratulates “Pink” 

Salmon on his Kane Award. 

Association 
Honors 
Its Finest 

T he 1989 Alumni/ae 
Leadership Confer¬ 
ence (ALQ, as usual, 
focused on the role of vol¬ 
unteers, and the high point 
of the occasion was the be¬ 


stowing of honors on many 
of the Association's most 
dedicated volunteers. 

The highest award the As¬ 
sociation of MIT Alumni 
and Alumnae bestows is the 
Bronze Beaver, which this 
year went to four people: 

■ William C. Rousseau, 
'36, whose "generous shar¬ 
ing of his time and personal 
resources with MIT, the 
Alumni/ae Association, and 
the Chemical Engineering 
Department and its Practice 
School is legendary." Rous¬ 
seau raised funds for grad¬ 
uate fellowships and for the 
Chemical Engineering De¬ 
partment building, and he 
holds an appointment as 
senior visiting lecturer, 
emeritus. 

■ The most conspicuous 
activities of Robert L. 
Mitchell, SM '47 "include 
the National Business Com¬ 
mittee, where his work was 
of crucial importance, the 
Sustaining Fellows, the MIT 
Corporation, the Corpora¬ 
tion Development Commit¬ 
tee, the Sponsoring 
Committee for the Chemical 
Engineering Department 
Building, Corporation visit¬ 
ing committees, and the 
Campaign for the future." 

■ S. Martin Billett, '48, 
"must be seen as the 'vol¬ 


unteer's volunteer.' " He 
has performed at every level 
of activity for the Alumni/ae 
Association and MIT, in¬ 
cluding posts as director, 
president, vice-president, 
and treasurer for the MIT 
Club of Providence; he 
worked on telethons, was 
chair of the Visit Program, 
and on the Second Century 
Fund for the Alumni/ae 
Fund; and served on the re¬ 
union committee, as secre¬ 
tary, and now as president 
of the Class of '48. 

■ Raymond S. Stata, '57. 
This was a blockbuster year 
for Stata, who also received 
the highest honor that the 
Corporation Development 
Committee accords its mem¬ 
bers—the Dalton Bowl. In 
awarding a Bronze Beaver, 
the Association recognized 
that during 1987-88, Stata 
had a leading role in the 
Campaign for the future while 
functioning as president of 
the Alumni/ae Association, 
"a truly formidable job." 
The citation noted that "his 
thoughtful, incisive support 
for the alumni/ae body and 
its board of directors has 
been invaluable," and made 
him "a model for his peers." 

Lobdell Awards went to 
eight alumni: 

■ David D. Adams, '50, 


who was honored for "his 
pivotal role in reviving the 
MIT Club of the Capital Dis¬ 
trict of New York. In 1986, 
David was the driving force 
in rekindling interests in the 
Schenectady Club." The 
Lobdell also recognizes his 
long service as an educa¬ 
tional counselor and club 
officer. 

■ Denis A. Bovin, '69, was 
honored in particular for his 
"tireless efforts on behalf of 
the MIT Center of New 
York," where he served in 
numerous leadership roles. 
He is vice-chairman of the 
Campaign for the future Com¬ 
mittee in New York, and a 
member of the CDC and the 
Alumni Fund Board. 

■ George F. Clifford, '48, 
has held a variety of lead¬ 
ership roles in the Class of 
'48, and his active involve¬ 
ment with his class's 40th re¬ 
union "was an important 
contribution to making that 
reunion a record-breaking 
success." 

■ Ernest R. Kaswell, '39, is 
noted for his continuing 
fund-raising activities, his 
efforts on his class's 50th re¬ 
union committee, his work 
as a solicitor in the Leader¬ 
ship Campaign, and his role 
as a class agent. 

■ James N. Phinney (H '81) 
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"has been a presence in the 
New York City Alumni Of¬ 
fice for 25 years. He is, 
rightly, 'Mr. MIT' to many 
New York area alumni/ae." 

■ Russell S. Robinson, '32, 
has been instrumental in es¬ 
tablishing the MIT Club of 
Tucson and in fund-raising 
in that area. In addition to 
serving as president, secre¬ 
tary, treasurer, and director 
of the club, he brought 
young alumni/ae into the 
group and enriched the 
club's programs, establish¬ 
ing a strong foundation that 
his successors have been 
able to build on. 

■ Steven W. Swibel, '68, 
has been president of the 
MIT Club of Chicago for the 
last two years. During that 
time, he doubled the mem¬ 
bership and increased both 
the frequency of meetings 
and the attendance, making 
the club a model for the 
Midwest. His work as an ed¬ 
ucational counselor and te¬ 
lethon volunteer have also 
been notable. 

■ R. Gregory Turner, '74, 
was recognized for the out¬ 
standing quality of his work 
for the MIT Center of New 
York and the Club of South 
Texas, for the telethons he 
has chaired, and his efforts 
as a member of the personal 


solicitation program and the 
Education Council. 

The Henry B. Kane 
Award, awarded for only 
the second time this year, is 
named for the first director 
of the Alumni/ae Fund. 
Given in recognition of ex¬ 
ceptional service and ac¬ 
complishments in fund¬ 
raising, the awards went to: 

■ Edgar P. Eaton, Jr. '44, 
was honored for his work at 
every level of volunteer 
fund-raising since the 
launch of the Second Cen¬ 
tury Fund, including service 
on the Fund Board. He most 
recently led the first Visit 
Program in the New York 
metropolitan area, where 
the Eaton-led volunteers in¬ 
spired outstanding giving 
among graduates in north¬ 
ern New Jersey. 

■ Lewis H. Roosa, '49, is 
known not only as a re¬ 
markable telethon caller, but 
as a leader in developing 
strategy for telethons in the 
Delaware Valley. In the first 
year of his leadership in that 
area, both the number of 
callers and the dollars raised 
doubled. 

■ Chenery Salmon, '26, 
was the original class agent 
for the Class of '26 when the 
Alumni Fund was launched 
in 1941. After 48 consecutive 


years in his post he holds 
the record, and his regard 
for deadlines, tenacity, and 
sense of humor exemplify 
the ideals of the Kane 
Award. 

■ Bennett M. Zarren, '61, 
"is a class president who 
knows how to get out the 
vote for MIT," and led his 
class to a record-breaking 
25th reunion gift. As a Fund 
Board member, he made 
significant contributions to 
the class agent program. As 
chair of the first Fund Visit 
Program, in the Boston sub¬ 
urbs, "he blazed a trail for 
the dozens of similar pro¬ 
grams throughout the na¬ 
tion." He is the first person 
to have chaired two visit 
programs. 

Morgan Awards are given 
to members of the Educa¬ 
tional Council whose service 
has been exceptional. The 
five 1989 recipients pro¬ 
vided, in aggregate, 150 
years of service as educa¬ 
tional counselors. The recip¬ 
ients are: Burton Angell, 
'43, of Schenectady, N.Y.; 
Michael Biancardi, '40, 
Wausau, Wise.; A. William 
Avent, '42, Jacksonville, 
Fla.; Norman A. Chrisman, 
Jr., '49, Lexington, Ky.; and 
Robert S. Gooch, '51, Fort 
Worth, Tex. □ 


Continued from page MIT 2 

Moreover, the MIT 5ESS 
system does not have any 
"magic" telephone num¬ 
bers. It does have a pro¬ 
grammed number, 9400, 
which enables a station user 
to verify his/her telephone 
number. The number was 
publicized in 1988, when 
MIT made the transition to 
the new system, as there 
was no reason not to do so. 
Nor is the MIT 5ESS acces¬ 
sible to a person who is 
physically removed from 
the switching hardware and 
who attempts to reprogram 
the system and/or a specific 
telephone line by dialing 
into the system. 

Is it theoretically possible 
to develop software that will 
do the things that Mark 
Kantrowitz suggests can be 
done? Yes, however, to do 
so would require the skill to 
change the software em¬ 
bedded in the switch as well 
as physical access to the 
switch and to the connec¬ 
tions between it and the 
telephone lines. There are 
people capable of making 
the software changes, but 
those skills are not univer¬ 
sally held. In any case, the 
MIT 5ESS switch sites are 
reasonably secure from un¬ 
authorized entry, and the 
console operators cannot 
make changes to the soft¬ 
ware. 

In closing, let me say that 
I share Mark's concerns 
about the basic issue in all 
this: privacy. MIT Telecom¬ 
munications Systems has at¬ 
tempted to address issues of 
privacy and security in a 
manner satisfactory to the 
MIT community. 

MORTON BERLAN, 
Director, MIT Tele¬ 
communications Systems 
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MZT Reaches 
Out to the 
Public Schools 

BY DAVID P. HAMILTON, '89 


Everybody talks about the iveather, 
but nobody does anything about it. 

—Mark Twain 

A s just about everyone knows 
who's picked up a newspaper or 
tuned in the evening news within 
the past seven or eight years, primary 
and secondary education in the United 
States is a mess. Education experts and 
standardized test results consistently 
deliver the same dismal message: Amer¬ 
ican students trail their counterparts 
from other industrialized nations in just 
about every subject area, be it geog¬ 
raphy, science, or languages. 

Like talk about the weather, talk about 
the state of public education is cheap 
and plentiful. Few policymakers, how¬ 
ever, have presented clear proposals for 
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Elaine Hall (far 
right) brought in¬ 
sights gained at an 
intense summer 
workshop sponsored 
by MIT's Materials 
Processing Center 
back to her students 
at Quabbin Regional 
High School in 
Barre, Mass. 


action; still fewer are offering to fund 
programs to improve the system. 

It may have looked to some that MIT 
was part of that syndrome. After all. 
President Paul E. Grey, '54, has em¬ 
ployed every possible forum to decry the 
public schools' failure to turn out grad¬ 
uates who understand the scientific and 
technological principles that govern 
their daily lives. Yet MIT does not have 
a school of education and in fact folded 
its Division for Study and Research in 
Education in 1982. 

But, on an individual or small group 
basis, it turns out that there are so many 
projects involving MIT students and fac¬ 
ulty with youngsters in the schools that 
it is virtually impossible to produce an 
exhaustive list. Moreover, although the 
quality of secondary education does 
have a direct impact on MIT's recruiting 
and admissions, the motives that draw 
members of the MIT community to these 


endeavors are more diverse and hu¬ 
mane than simply a concern for the qual¬ 
ity of our applicant pool. 

Some of the school-related programs 
that engage MIT faculty and students 
are new and others are decades old, but 
the volunteers all recognize a need to 
take the benefits of MIT to the less priv¬ 
ileged. Jim Nowick, G, a co-founder of 
the Chemistry Outreach Program, 
spoke of a "moral responsibility" to give 
something back to the community. 
Other volunteers described their desire 
to spend more time with children, or to 
"make a difference" in a student's life. 

What follows is a sampling of the MIT 
community's ties to public education. 

Taking Science to the High Schools 

In the fall of 1987, Nowick and a fellow 
graduate student in the Department of 
Chemistry decided to convey some of 


the excitement of their field to high- 
school students. Several months of plan¬ 
ning and organization transformed the 
idea into the Chemistry Outreach Pro¬ 
gram, a traveling demonstration with 
accompanying lecture that reached 
nearly 500 high-school students in the 
spring of 1988. 

In some sense, it was almost inevita¬ 
ble that students of Professor Rick Dan- 
heiser would come up with a new way 
to encourage high-school students to 
consider scientific careers. Danheiser is 
well-known for "brainwashing" his stu¬ 
dents about the problems created by a 
scarcity of science majors in American 
colleges and the popularity of fields like 
investment banking. He encourages his 
students to think up imaginative ways 
to stimulate interest in chemistry and 
the other sciences. 

Nowick and Ron Brisbois were among 
his converts. Once they aired their pro- 
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NSF is now considering funding programs patterned on MIT's Chemistry Outreach Program. 


posal for a chemistry road show, Dan- 
heiser limited his involvement to 
offering encouragement and sounding 
out ideas. "I didn't want any role in run¬ 
ning the thing," he explained. To Dan- 
heiser, the program's strength derived 
largely from the fact that its creators are 
graduate students with a fresh perspec¬ 
tive on what makes scientific work re¬ 
warding to young people. 

The program itself is an attempt to 
"strike a balance between chemistry's 
visual appeal and its intellectual foun¬ 
dations," as Nowick and Brisbois de¬ 
scribed it in an article in the September/ 
October 1989 edition of the Journal of 
Chemistry Education. Consisting of a se¬ 
ries of attention-getting experiments 
with a running theoretical commentary, 
the program was designed to bypass 
students' natural resistance to scientific 
theory by making the learning exciting 
and painless. 

High-school students made the ideal 
target audience. Not only does this age 
group have the necessary background to 
understand the theory, but Nowick and 
Brisbois found it easier to avoid the trap¬ 
pings of "authority figures" and to iden¬ 
tify with students closer to their own age 
than they would have with a younger 
group. 

Furthermore, high-school students 
are generally facing their first tentative 
career decisions and most have never 
heard of the attractions of graduate 
study in science, Nowick said. "There 
are fewer classes," he told them. "You 
get to do research, and you get paid to 
go to school. It's a nice package." Being 
able to discuss work on the "cutting 
edge" of chemical research only added 
to the speakers' appeal. 

Much of the material Nowick and 
Brisbois presented was intended to re¬ 
veal chemist/s relevance to modem life. 
For instance, synthesizing the com¬ 
pound azulene gave the duo a chance 
to illustrate the scientific method in ac¬ 
tion while describing how azulene is 
used in both cosmetic pigments and 
anti-ulcer drugs. AIDS came up when 
the graduate students described the 
chemical basis of AZT, one of the first 
drugs to slow the progress of the dis¬ 
ease. 

A simple polymerization reaction was 
the most visually exciting experiment of 
all. "We'd mix this stuff up, and out 


David Hamilton, a former news editor of The 
Tech, completed a combined bachelor's and 
master's degree program in Course VI and 
is now a reporter/researcher at The New 
Republic. 


would come flying this big rubber 
snake," Nowick said, explaining that 
the heat of the reaction generated 
enough vapor to force the polymerized 
chemical from a corked bottle. Even this 
demonstration had its serious side, al¬ 
lowing the lecturers to explain how 
chemists design and develop materials 
to serve specific purposes. 

In marketing Chemistry Outreach, 
the two contacted science department 
heads at 38 local high schools, of which 
more than 30 percent showed interest. 
During the spring of 1988, they took 
their demonstrations to nine or ten high 
schools, nearly one every week. Many 
schools asked for repeat visits. 

The program has attracted a great deal 
of attention, most notably when the Na¬ 
tional Science Foundation flew Nowick 
and Brisbois to Washington last April to 
present their demonstration to a recep¬ 
tive audience. "This program was un¬ 
usual insofar as it was conceived and 
carried out by graduate students," said 
Kenneth Hancock, deputy director of 
the NSF chemistry division, which is 
considering financial support for similar 
efforts as part of its 1991 budget. 

Funding for the MIT program came 
from the Chemistry Department and the 
School of Science. "We spent $500 to 
reach 500 kids, which was a pretty good 
deal," Nowick said. He and Brisbois also 
received $1,500 apiece as a travel allow¬ 
ance, which enabled them to make a 
presentation before a meeting of the 
American Chemical Society in Dallas. 

A team of five undergraduates took 
over the program for the 1988-89 aca¬ 
demic year, allowing its creators to re¬ 
turn full time to their graduate studies. 
Although the time Nowick and Brisbois 
invested in this program was time away 
from their research, Danheiser's sup¬ 
port was unwavering. "Ron and Jim 
were a little naive about the amount of 
time this would take," Danheiser said, 
but he is convinced that the potential 
benefits of the program are well worth 
the time sacrificed during one semester 
of a degree program that typically ex¬ 
tends four to five years. 

N ot to be outdone, a team of sue 
undergraduates in the Chemis¬ 
try Department have produced 
their own educational program, a chem¬ 
istry "magic show" for fourth through 
sixth graders. "There's so little in the 
traditional curriculum in which to be ex¬ 
cited about science," observes the pro¬ 
gram's director, Bob Rich, '90. "We want 
to convince students that it isn't just 
hard work." 

The show is organized as a series of 


« 



Top: The fascination 
of science is brought 
home to this student 
at Quabbin Regional 
High School. Right: 
The show-stopper for 
the Chemistry Out¬ 
reach Program 
founded by Jim 
Nowick (left) and 
Ron Brisbois was a 
polymerization reac¬ 
tion that pops the 
cork. 
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Some 300 teenagers spend Saturdays in MIT's student-run High School Studies Program. 


skits involving chemical concepts that 
are often played for laughs. In the "cof¬ 
fee" sequence, for instance. Rich badg¬ 
ers another student for some coffee. 
When the other student produces a flask 
of clear chemicals with a smeared set of 
instructions. Rich adds it to a petri dish 
of acetone, turning the mixture dark 
brown in a starch-iodine reaction. After 
pouring this "coffee" into a styrofoam 
cup resting in its own petri dish, Rich 
turns to the audience to describe the re¬ 
action, while the cup behind him is 
slowly dissolved by the acetone. 

The organizers held a trial demon¬ 
stration at a Winchester, Mass., elemen¬ 
tary school last May, to generally 
enthusiastic reactions. Teachers told 
Rich that kids "talked about the program 
for weeks." The MIT team were plan¬ 
ning to give demonstrations at three 
more schools during the January 1990 
Independent Activities Period (LAP). 

If the magic show has a drawback, it 
is the fact that it's geared to elementary 
schools where the science curriculum is 
already strong, as is the case in Win¬ 
chester. The children need to under¬ 
stand a set of preliminary experiments 
supplied to teachers and performed be¬ 
fore the MIT students arrive. "It's [also] 
important to do something for children 
without a strong science background," 
Rich acknowledges, "but our show's not 
entirely appropriate for those without 
reasoning and mathematical skills." 

Considering the time constraints 
they're under as MIT students, the pro¬ 
gram's developers put an impressive 
amount of effort into its preparation: 
they met for more than six hours per 
week, for which they received academic 
credit through the Undergraduate Re¬ 
search Opportunities Program (UROP). 

The organizing group, made up of 
two sophomores, two juniors, and two 
seniors, is designed to renew itself as 
members graduate. The team's future 
projects include making the program 
material—scripts, descriptions of exper¬ 
iments, chemical "recipes," and safety 
and cleanup information—available to 
their peers on other campuses. "We'd 
like to see students from other colleges 
get involved," Rich said. 

T he Association of MIT Alumnae, or 
AMITA, runs a high-school visit¬ 
ation program aimed at encour¬ 
aging high-school women to take as 
much math and science as possible to 
increase their academic and career op¬ 
tions. Since 1979, the program has been 
coordinated by the AMITA office with 
the help of local volunteers from the So¬ 
ciety of Women Engineers (SWE) and 


the Association of Women in Science 
(AWIS), nearly half of whom are MIT 
alumnae. 

The AMITA program coordinators ad¬ 
vertise the program by mailing flyers to 
between 250 and 300 public and private 
high schools roughly within the border 
of 1-495. In 1988-89, teams of two or 
three professional women made pres¬ 
entations before audiences selected by 
the guidance counselors at nearly 40 
area schools. The volunteers, who work 
or were educated in scientific and tech¬ 
nology-related fields, talk about how 
their careers have been shaped by taking 
courses in math and science. 

Chris Jansen, '63, an MIT technology 
licensing officer who has volunteered 
for the program since its inception, be¬ 
came involved in the program because 
of her concern about the low numbers 
of women applying to MIT in the late 
1970s. She discovered that female stu¬ 
dents often stopped taking math and 
science courses early in high school, 
leaving them unable to take advantage 
of opportunities at MIT and other tech¬ 
nical universities. 

The impact of this type of outreach is 
difficult to measure. At least one high- 
school counselor reported that more 
girls in her school are applying to top 
colleges and universities. Denise Horan, 
guidance director at St. Mary's High 
School, said the visitation has helped 
"back up" the parochial school's strict 
math and science requirements. Some¬ 
times the schools invite the speakers 
back for talks and programs unrelated 
to the AMITA visitation. 

Teaching high school—at MIT 

Teaching high school students is the rai¬ 
son d’etre for the Educational Studies 
Program (ESP), which offers advanced 
courses to 9th through 12th graders in 
a college atmosphere. Now more than 
25 years old, it provides a rare oppor¬ 
tunity for MIT undergraduates and 
graduate students to design courses 
around just about any subject that in¬ 
terests them. 

ESP actually consists of three separate 
programs offered at different times 
throughout the year. The High School 
Studies Program (HSSP) meets on Sat¬ 
urdays throughout the spring term. 
About 300 high-school students choose 
from nearly 30 HSSP courses, including 
introductions to high-level computer 
languages, contemporary musical com¬ 
position, and the program's most pop¬ 
ular course, the SAT review. 
"Everybody wins," said ESP Chairman 
Steve Worley, '90, who taught intro¬ 


ductory physics last year. "MIT students 
acquire teaching experience, and the 
high school students learn something 
different." 

In the fall, ESP presents Splash, a one- 
weekend extravaganza of one-hour and 
two-hour lectures that attracts any¬ 
where from 150 to 200 students. For a 
$20 registration fee, participants can 
learn about nearly anything, be it com¬ 
monplace (contract bridge), highly ce¬ 
rebral (an introduction to infinity), or 
downright esoteric ("Samurai no Ko- 
koro: The Spirit of the Samurai"). The 
program is hardly frivolous; nearly 19 of 
the 34 lecture offerings in 1988 dealt with 
serious topics such as vector math or the 
biology of AIDS. 

Far more demanding of both instruc¬ 
tors and students is ESP's third and 
newest program. Junction, which offers 
a semester's worth of learning to com¬ 
mitted students in an intensive eight- 
week summer program. The curriculum 
is severely restricted, offering only 
chemistry, calculus, pre-calculus, phys¬ 
ics, computer science, and critical think¬ 
ing. Classes of 2 to 14 students meet for 
an hour and a half every weekday eve¬ 
ning, and many of the course descrip¬ 
tions warn prospective enrollees that 
homework will be assigned daily. Some 
courses are billed as adequate prepara¬ 
tion for the College Board Advanced 
Placement tests. As if the program 
didn't sound serious enough, there is 
the cost to consider: one Junction course 
sets a student back $300, while tyvo 
courses taken simultaneously go for 
$500. (Financial aid is available to any 
student who asks for it, and usually cov¬ 
ers at least half of the fee.) 

Worley has a personal understanding 
of the impact these programs can have 
on students; he credits his own HSSP 
experience with kindling his interest in 
physics, a field he intends to pursue into 
graduate school. "When I came to MIT, 
I knew I had to teach for ESP," he said. 
Other ESP teachers have gone on to ob¬ 
tain teaching certificates, often by taking 
education courses at Wellesley; they 
benefit from the fact that experience as 
an ESP instructor fulfills one of three 
fieldwork assignments Massachusetts 
requires for certification. 

Over the years, ESP has cultivated 
lasting relationships with a number of 
area high schools that provide a pool of 
interested students. These schools 
range from highly competitive institu¬ 
tions in affluent neighborhoods to less 
competitive schools, Worley said. Un¬ 
fortunately, the program has not been 
able to attract African-American or La¬ 
tino students in large numbers—the ma- 
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jority of ESP participants are Caucasian 
or Asian, split almost evenly between 
males and females. 

There is at times a surplus of volun¬ 
teers wanting to teach in ESP, although 
their enthusiasm makes this no surprise. 
"I like contact with the kids," said Ken 
Graves, '88, a graduate student who has 
been with ESP since 1986. "I'll go out of 
my way for extra exposure." Another 
instructor, Dave Policar, '90, has consid¬ 
ered teaching as a career. "I like the idea 
of helping others find out what's going 
on with the material," he said. 

Reaching into the Community 

Two years ago, a chance meeting with 
a high school science teacher led Pro¬ 
fessor Ronald Latanision to offer a series 
of tours through the Materials Process¬ 
ing Center (MPC) to teachers and stu¬ 
dents representing about 20 different 
high schools, in groups of about 80. 
After hearing a short talk about the va¬ 
riety of research conducted at the labo¬ 
ratory, the group would tour the 
facilities, where such materials as su¬ 
perconducting ceramics or single-crystal 
silicon wafers are made. 

Response to the program was unex¬ 
pectedly enthusiastic. When teachers 
were asked how to make the tour more 
effective, a majority said that they'd 


benefit enormously from a longer stay 
on campus. As a result, 52 teachers from 
high schools throughout New England 
descended on MIT in the last week of 
June 1989 for an MPC-sponsored pro¬ 
gram that involved faculty and research¬ 
ers from the Schools of Science, 
Engineering, and Management. 

Providing "a real look at how science 
is done at MIT," the program was a rig¬ 
orous set of lectures and tours that ex¬ 
posed the teachers to basic scientific 
principles. "We wanted them to see how 
engineers pull scientific disciplines to¬ 
gether to solve problems," said Linda 
Breisch, MPC communications officer. 

If the earlier program had been re¬ 
ceived eagerly, the longer stay positively 
invigorated the participants. "It was a 
wonderful time," said Elaine Hall, a 
physical science teacher at the Quabbin 
Regional High School in Massachusetts. 
"They told us that what we got is more 
intense than what most MIT freshmen 
[experience]." Although they found 
some of the lectures a bit too technical, 
teachers liked the logical presentation of 
unfamiliar ideas, and everybody 
claimed they learned something. The 
only oft-voiced complaint was a varia¬ 
tion on the usual MIT pace-and-pressure 
theme: many teachers suggested that 
they could absorb the material better if 
it were spread over two weeks or even 



Top: Debbie Bou¬ 
chard, '90, a Cam¬ 
bridge School 
Volunteer, helps 
Ruth Pierre at Cam¬ 
bridge Rindge and 
Latin High School. 
MIT programs cover 
the gamut, from one- 
on-one tutoring to 
the impact of a stim¬ 
ulated teacher on a 
whole class. 
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Latanison's workshop inspired science teachers to organize to promote educational change. 


presented in two separate sessions. 

The program struck a nerve, and over 
the Veterans' Day weekend, 43 of the 
teachers reconvened with the MPC staff 
to launch NEST—New England Science 
Teachers. The group sees itself as a ve¬ 
hicle for change, and formed five com¬ 
mittees to work on its immediate 
priorities: 

■ to create a briefing package to accom¬ 
pany a videotape of the program to be 
sent to other educators, news media, 
and government officials; 

■ to produce a newsletter for the ap¬ 
proximately 6,000 science teachers in 
New England; 

■ to develop a mentoring and curricu¬ 
lum resource program through which 
high school science teachers work with 
their colleagues in the elementary 
schools; 

■ to review accreditation requirements 
that make it difficult for retired scientists 
to help meet the shortfall of 300,000 sci¬ 
ence teachers projected for elementary 
and secondary schools by the turn of the 
century, and critique other aspects of the 
education profession that hamper effec¬ 
tive science teaching; 

■ to develop a sensitivity to issues in 
science education among legislators and 
other government officials and raise sci¬ 
ence education higher on the list of 
priorities for public funding. 

Current plans are to hold one or two 
similar sessions next summer, and the 
possibility of opening the program to 
teachers nationwide is under discus¬ 
sion, Breisch said. 

Secondary-school students are "part 
of our family—they're our customers, in. 
a way," Latanision observed. "The con¬ 
tinuance of MIT's educational mission is 
really a two-way street." Although he 
readily admitted that MIT is not single- 
handedly going to solve the nation's 
problems in technical education, Latan¬ 
ision said he hopes this project contrib¬ 
utes to a ground swell of grass-roots 
programs at the nation's technical 
schools. Such programs not only ad¬ 
dress the needs of the secondary 
schools, Latanision contends, they also 
provide rewarding experiences for the 
technical schools' faculty and students. 

A s a research-based institution, 
MIT is well aware that it is the 
nature of experiments to fail at 
least some of the time. But often the ex¬ 
periment that doesn't work contains the 
seed of the one that will, a reality that 
also applies to projects in the schools. 
In 1974, the court supervising the de¬ 
segregation of the Boston schools re¬ 
quested that MIT form a partnership 


with the Mario Umana High School to 
create a science and technology magnet 
school. Nearly a dozen years later, MIT 
pulled out of the project, stating that the 
Boston School Committee was breaking 
its promises, ignoring MIT's advice, and 
adopting a "yo-yo" approach to man¬ 
aging the program. 

MTT had hired Alan Dyson as execu¬ 
tive director for the Umana effort from 
1982 until the Institute withdrew in 
1986. As the problems with that pro¬ 
gram became more intractable, the su¬ 
perintendent of the Cambridge schools 
invited Dyson to help design the "school 
of the future." By 1983, Dyson could see 
that he was not being a lot of help to 
Umana, so he began devoting about 20 
percent of his effort to the Cambridge 
schools. By 1984, when Robert Peterkin 
took the job of Cambridge superintend¬ 
ent, Dyson's Cambridge work had 
grown to fill more than 40 percent of his 
time. 

Peterkin's desire to form a coalition 
among universities, business, and the 
public schools finally came to fruition in 
October of 1986, when he and Dyson 
put together the Cambridge Partnership 
for Higher Education. The Partnership 
is a nonprofit organization that identi¬ 
fies knowledgeable people and technical 
resources among the partners and plugs 
them into the school system. It started 
with 14 members—MIT, Harvard, Les¬ 
ley College, and several businesses such 
as Polaroid, Lotus, and BayBank Har¬ 
vard Trust—and has since grown to 41. 
By 1992, Dyson is hoping to see 200 
members, most of them commercial, 
given the enormous potential among 
Cambridge's nearly 4,000 businesses. 

For more than three years, Dyson has 
been officially on leave from MIT to 
work for the Partnership, although MIT 
continues to donate office space and 25 
percent of his salary. Several MIT ad¬ 
ministrators, including Walter Milne, 
assistant to the chairman of the Corpo¬ 
ration and the president, and Isaac Col¬ 
bert, an associate dean of the graduate 
school, also play a variety of roles on the 
Partnership's board of directors. Col¬ 
bert, for instance, provides fund-raising 
advice as well as consulting on the Part¬ 
nership's computerized financial sys¬ 
tems. 

Students in the MIT's Sloan School of 
Management have also contributed to 
the Partnership's efforts. George Ja- 
quette, '85, put together systems anal¬ 
yses for several issues in the Cambridge 
school system. He examined the legal 
and financial implications of small busi¬ 
nesses launched within a public 
school—such as school stores—and of 



Animated science 
classes like these at 
Quabbin Regional 
High should multiply 
in coming years, 
thanks to the efforts 
of NEST—New En¬ 
gland Science Teach¬ 
ers—an outgrowth of 
the program operated 
by MIT's Materials 
Processing Center. 
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private fund-raising efforts by school 
principals. 

The Volunteer Consulting Group 
(VCG), a loose association of MIT man¬ 
agement students who donate time to 
nonprofit institutions, also began work¬ 
ing with the Partnership this year. VCG 
members are particularly interested in 
how well schools and nonprofit insti¬ 
tutions cooperate. “We're looking into 
the history of these links," Co-Director 
Paul Zigman said. "Why they succeed, 
why some don't. It'll be a series of case 
studies." VCG members spend an av¬ 
erage of two hours a week on their con¬ 
sulting work, enough to make progress 
while not creating undue time pressure. 

MIT faculty are also utilized by the 
Partnership as a consulting resource. 
One of the more notable efforts is an 
advisory committee on science in the 


public schools, which includes such lu¬ 
minaries as physicist Philip Morrison 
and engineering professor Judah 
Schwartz. The commission will attempt 
to answer the questions of what science 
education in public schools should look 
like and what relationship should exist 
between the public schools and uni¬ 
versities. 

One of the most striking innovations 
instituted by the Partnership is an effort 
to encourage entrepreneurial ideas in 
education. Teachers, either individually 
or in groups, can compete for grants of 
$500 to $1,500. One 1989 grant went to 
teachers who assembled an "Asia box," 
which included audiovisual materials, 
art objects, and booklets about Asian 
culture. Another went to a team at the 
Harrington School who wrote software 


for cooperative learning groups as part 
of their project in critical thinking in ge¬ 
ography and social studies. Although 
maybe only one project in every 10 pro¬ 
duces materials that will be widely used, 
the continued testing of new ideas is a 
healthy process, Dyson said. This year, 
the partnership provided $8,200 to fund 
10 proposals. 

Part of the difficulty in running such 
a program consists of overcoming mu¬ 
tual suspicion between business and 
school systems. "Businesses [have 
been] leery of getting involved in sys¬ 
temic change," Dyson said. "Now 
they're initiating programs." Lotus, for 
example, is sending employees to in¬ 
struct teachers in word processing. 

Similarly, school districts are cautious 
about the influence of the private sector, 
particularly where issues of policy con¬ 
trol are involved. But Dyson emphasizes 
that "We're not interested in running 
the schools or running for political of¬ 
fice." Partnership members tend to 
avoid school committee meetings and 
work through the school superintend¬ 
ent, he said. 

A s assistant director for education 
and community relations at the 
MIT Museum, Marcia Conroy 
has run a number of educational and 
tutorial projects over the past several 
years. Her work with the Mario Umana 
High School magnet project, for in¬ 
stance, consisted of "awareness" pro¬ 
grams that took students on tours of 
MIT robotics and artificial intelligence 
laboratories—the "showy stuff," as she 
described it. 

"We also helped students look into 
the practical side of engineering," Con¬ 
roy said, "what kinds of opportunities 
are there, what skills you need, how 
much money you can make." Other Mu¬ 
seum-run programs took place at a com¬ 
munity agency known as the Margaret 
Fuller House and the Peabody Elemen¬ 
tary School in Cambridge. 

More recently, Conrory decided that 
her limited staff and budget could be 
better put to use in the development of 
an enduring exhibit with educational 
implications. Entitled "Math in 3D," this 
program will feature a series of three- 
dimensional sculptures displayed as art 
exhibits in order to emphasize their aes¬ 
thetic appeal alongside their intellectual 
underpinnings. 

Conroy hopes to put together an ed¬ 
ucational program for fifth graders that 
will illustrate the beauty of mathematics 
and its relationship to nature. That pro¬ 
gram may be available to as many as 120 
students each week and will consist of 
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MIT is the largest single source of financial support for Tutoring Plus. 


a one-shot visit to the museum and a 
follow-up activity kit for teachers. It will 
have to wait for more money, such as a 
grant, since resources for such activities 
are limited. 

Engineers in the community 

Before members are inducted into the 
engineering honor society Tau Beta Pi 
(TBP), they must participate in a com¬ 
munity service effort. Many members 
choose to fulfill this requirement by re¬ 
cruiting tutors for the Cambridge School 
Volunteers (CSV), an organization pro¬ 
viding tutoring services for students at 
Cambridge Rindge and Latin High 
School. 

In the fall of 1988, for instance, TBP 
staffers managed to attract 40 volunteers 
from the MIT community. The number 
of TBP members involved in these ef¬ 
forts varies from term to term; corre¬ 
sponding secretary Arthur Lent, '90, 
estimated that 10 to 15 members were 
involved in the 1988 fall efforts, and an¬ 
other five did recruiting last spring. 
Many members, including Lent, also 
volunteer for the program themselves. 

The effort didn't go unnoticed on the 
Cambridge side. "We've had an MIT 
presence for a number of years, but last 
year we had a real presence," said Jay 
Wilson, the high-school coordinator at 
CSV. The additional volunteers made 
MIT one of the program's largest sources 
of volunteers, second only to Harvard 
(with an undergraduate student body of 
6,587, as compared to MIT's 4,325). Most 
volunteers come from area colleges, al¬ 
though a growing number of Cambridge 
business employees donate their time 
during lunch hour or before work. Ac¬ 
cording to Wilson, CSV had 325 vol¬ 
unteers last year who worked with 
nearly 350 students. 

Tutors are paired with students on the 
basis of common interests, meeting for 
two 50-minute sessions per week; vol¬ 
unteer assignments usually last at least 
a full semester. MIT volunteers often tu¬ 
tor two students in successive periods, 
an arrangement that makes better use of 
the volunteer's time and doubles his or 
her exposure to students. Although 
most MIT students prefer tutoring in 
math and science, many also work in 
foreign languages and English subjects 
such as writing and spelling. 

CSV volunteers also work in class¬ 
rooms, where most of the assignments 
are in English as a Second Language. 
Several experimental programs include 
math and science teaching in ESL. Vol¬ 
unteers generally assist teachers who. 
are dividing classes into small groups in 


order to give students as much attention 
as possible. "If an individual can get 
over the fear of teaching English to 
someone who doesn't speak it at all, it 
can be very rewarding," Wilson said. 

Lent, an algebra II tutor, said the ex¬ 
perience was exhilarating. "If s very re¬ 
warding to see a person understand the 
material for the first time, and later to 
see how much better he's doing in class 
and on tests." 

Not all the tutoring is remedial, either. 
Some volunteers coach members of the 
competitive high school math and sci¬ 
ence team, or they "adopt" students 
over IAP and help them build projects 
for the science fair held in February. 

M IT students also maintain a 
healthy presence in Tutoring 
Plus, a Cambridge-based pro¬ 
gram run out of the Margaret Fuller 
House. Twenty-five years old as of last 
October, Tutoring Plus combines aca¬ 
demic and dvic resources to aid the 
youth of the Cambridge area, according 
to program director Ann Budner. 

The core of Tutoring Plus has always 
been a one-on-one tutoring program in 
which volunteers meet with students 
aged 6 to 18 for academic coaching. Each 
year, 20 to 25 participants spend at least 
two hours each week learning basic 
skills in writing, reading comprehen¬ 
sion, and mathematics. Older students 
can earn the Graduate Equivalency De¬ 
gree (GED), a high-school diploma 
equivalent. Tutoring Plus also runs a 
homework center four days a week to 
which students aged 10 to 18 can bring 
academic questions. About 70 students 
a year attend the homework center. 

Two new Tutoring Plus programs 
were added last year: the Saturday Club 
helps five to ten kids learn basic skills 
on Saturday mornings, while a summer 
program offers four weeks of remedial 
help for eight participants referred by 
the City of Cambridge. The summer 
program concentrates on math, science, 
reading, writing, and critical thinking. 

Satish Reddy, a graduate student in 
mathematics, worked in the homework 
center and for the Tutoring Plus summer 
program. A relaxed atmosphere, an em¬ 
phasis on a broader range of academic 
skills, and activities such as tours of local 
businesses make the program more ap¬ 
pealing to students. The homework cen¬ 
ter, in contrast, is far more structured. 
"There's a lot of arm-twisting," he said. 
Any way you slice it, "it's difficult to get 
students to do their homework," Reddy 
admitted. 

Like many others, Reddy said he en¬ 
joyed the contact with kids, as well as 


the opportunity to learn about the peo¬ 
ple in Cambridge. He's now more 
acutely aware that "not everyone in 
Cambridge goes to MIT or Harvard." 

MIT's 1988-89 participation in Tutor¬ 
ing Plus was near an all-time high of 40 
to 50 volunteers, many of whom work 
in the areas where the children have the 
most difficulty—reading and writing. 
"It's more important to find tutors with 
creative approaches to teaching than to 
find ones with a 'mastery' of their field," 
Ann Budner emphasized. 

The Institute is also the project's larg¬ 
est single funder, providing between a 
quarter and a third of its $70,000 budget. 
No other educational institutions pro¬ 
vide money to Tutoring Plus, Budner 
said. A large part of the MIT contribu¬ 
tion goes toward paying salaries, since 
other supporters tend to be "nervous" 
about funding staff positions. Budner is 
the only full-time staffer with the pro¬ 
gram; she is assisted by four part-time 
coordinators. 

As with the Cambridge School Vol¬ 
unteers, tutors come from local colleges 
and universities and a few Cambridge 
businesses. Some local residents also 
volunteer. But MIT's longstanding com¬ 
mitment to the program has made its 
success possible. "Tutoring Plus would 
not exist without MIT," said Bonny Kel- 
lermann, '72, an associate director of 
MIT admissions and a Tutoring Plus pol¬ 
icy board member. 

L ess academically oriented are the 
MIT Volunteers for Youth, a group 
of students who participate in Big 
Brother/Big Sister matchups with fourth 
through eighth graders at the Kennedy 
Elementary School in Cambridge. The 
program differs from other community 
services in that volunteers establish re¬ 
lationships with children who may not 
be getting enough adult attention, said 
Paul Tiao, '89, last year's program co¬ 
ordinator. 

Volunteers for Youth grew out of a 
nationwide effort in the late 1960s to get 
collegiate athletes involved as role 
models for younger children. MIT 
hosted one of the earliest seed programs 
in the early 1970s. Like many other vol¬ 
unteer efforts, participation in the pro¬ 
gram cycled up and down over the years 
until the beginning of 1988, when the 
last matchup had disintegrated and the 
program was effectively dead. When 
Tiao inherited it in mid-1988, it clearly 
needed reform. 

For starters, Tiao tightened the inter¬ 
viewing process, requiring longer and 
more intensive screening sessions for 
potential MIT volunteers to ensure in- 
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dividual responsibility and dedication. 
"The right reason for wanting to do this 
is that you like working with children 
and want to make a difference/' Tiao 
said. "Some people just have no concept 
of what's involved here. One guy came 
in and couldn't talk about anything but 
how he could play catch with a kid; he 
couldn't go any deeper than saying he 
could show a kid how to play sports. It's 
really important to avoid matches that 
don't work out. None of these kids 
needs to be rejected again." 

A second step was to open the pro¬ 
gram to non-athletes. Given the diffi¬ 
culty of juggling academics and a 
competitive sport at MIT, many athletes 
are not in a position to take on the com¬ 
mitment of a match-up. Finally, Tiao 
avoided spreading MIT Volunteers for 
Youth too thin by narrowing its focus 
from three Cambridge elementary 
schools to just one. 

In the fall of 1988, the program 
boasted of 20 current matchups, and 
participants hoped to double or even tri¬ 
ple the project this year. "We've set the 
groundwork for several successful years 
here," Tiao said. Future challenges will 
be largely organizational. "It's more dif¬ 
ficult to control quality with 20 match¬ 
ups than with two or three," he said. 
"The challenge for [this] year will be to 
create effective organization for a larger 
number of matchups and to continue re¬ 
cruitment." 

In general, volunteers are expected to 
devote two or three hours per week to 
their relationship on a regular schedule, 
or to contact their matches by telephone 
if they aren't available. Many pairs see 
each other over the summer; some stay 
in touch long afterward. "It's helped 
kids to see their real academic abilities," 
said Carmen Albano, a guidance coun¬ 
selor at the Kennedy School, "and to 



Inventive physics ex¬ 
periments and ad¬ 
ventures in teaming 
to trust a group are 
part of "Splash," a 
weekend extrava¬ 
ganza of short 
courses for 150 high 
school students. 


improve academically, socially, and 
emotionally." Albano, who interviews 
the elementary students for match-ups 
with the MIT volunteers, stays in touch 
with the program coordinators and the 
Kennedy students in order to assess the 
direction and quality of the matches. 

N ow in its 15th year, the Minority 
Introduction to Engineering and 
Science (MITES) offers a six- 
week summer "mini-semester" of basic 
science and mathematics to about 50 


high-school juniors. The program's 
main thrust is to convince minority 
youngsters interested in math and sci¬ 
ence to go to college and keep studying 
these subjects. "We want to convince 
them that it's not just 'hard'," said Ad¬ 
ministrative Director Bill Ramsey, '51. 

The MIT MITES became independent 
of a two-week nationwide program in 
1983, when the School of Engineering 
assumed responsibility and decided the 
students would be better served by in¬ 
creasing the program's educational con¬ 
tent. That content now includes 
calculus, physics, chemistry, writing, 
and structural design taught "just below 
the university level," said Professor 
Douglas Carmichael, the MITES aca¬ 
demic director. The courses are taught 
by MIT graduate students and local 
high-school teachers, some of whom 
work as resident tutors who live with 
the students "24 hours a day," Ramsey 
said. 

Perhaps the most exciting activity for 
MITES participants is a structural design 
contest modeled on the Institute's fa¬ 
mous 2.70 design course. Students com¬ 
pete to build towers out of punch cards 
and staples that can support a brick for 
30 seconds. (Ties are resolved in favor 
of the bridge with the lowest material 
"costs.") In a second phase of the con¬ 
test, students form teams of five to build 
bridges out of balsa wood and glue. 
Once built, the bridges are placed in a 
jig and loaded until they deflect 1/8" or 
collapse. "It's moving to see these multi¬ 
ethnic groups cheering each other on," 
Ramsey said. 

Although MITES is not designed as a 
recruitment effort for any particular col¬ 
lege or university, it does offer faculty 
lectures plus general information on fi¬ 
nancial aid and MIT admissions for par¬ 
ticipants who might choose to apply. 
Many do—out of 49 participants in the 
Summer 1988 group, 39 applied to enter 
MIT in September 1989, 32 were ac¬ 
cepted, and about 20 decided to attend. 

Much of the program's funding comes 
from corporate sponsors who are begin¬ 
ning to see the need for a well-educated 
minority workforce, Ramsey said. The 
message has been so clear, in fact, that 
MITES 1988-89 fundraising exceeded its 
operating budget for the first time in 
many years, leaving it with a surplus for 
the 1990 summer program. The extra 
money is timely, since the program's co¬ 
ordinators are planning to double its size 
this summer. Overhead, room, and 
board for MITES run to about $4,000 per 
student, a total of around $200,000, of 
which MIT provides about $45,000 per 
year from general operating funds. □ 


PHOTOS: PAULA LERNER 


TECHNOLOGY REVIEW MIT17 




CLASS 

NOTES 


16 

Caruthers A. Coleman, better known as "Dina," 
pleased us with this letter: "Since I last wrote 
you, things have changed a lot. My dear wife, 
Dora, died last year. I was invited back to NMMI 
as an honored guest and took my daughter 
Louise. We went to Santa Fe and Taos. Last Au¬ 
gust I took my grandson with me to see the 
Scots Tatoo ceremony at Edinburgh. I caught cold 
on the Q.E. II going over and missed the Tatoo. 
We came back on the Concord on my 96th birth¬ 
day. On my birthday the Child Development 
Center gave me a testimonial dinner. I do not 
think I am about to make any more long trips. 
The spirit is willing, but the body objects." En¬ 
closed with his letter he sent a clipping from the 
Lexington Herald-Leader of Kentucky with an article 
headlined: 'Investing in Futures—Caruthers Cole¬ 
man Honored For Helping Children." He is quot¬ 
ed: '1 don't look foreward to being 100. I've seen 
people that are 100, and they are feeble and have 
to have someone around all the time. I think the 
way to go is to leave right quickly. About the 
Child Development Centers of the Bluegrass, 

Dina says: "They take a helpless child and in 
four years teach him to read and write and put 
him in the public school, and he keeps up with 
his peers. Now that's a tremendous economic ad¬ 
vantage to the community, because every helpless 
person is a load on somebody and this operation 
takes the load off. I don't call the money that I 
spread around there a gift; I call it an investment. 
I think a dollar invested there makes more return 
than anything else I've ever fooled around with." 
The article is great, giving a brief biography of 
Dina's life and accomplishments and noting that 
he retains the title of president of his company 
and goes to his office daily for an hour. Asked 
about how he wants to be remembered by Lex- 
in gtonians, Dina responds: "I don't care if people 
remember me or not. There's a poem that says, 
'Lives of great men all remind us that we can 
make our lives sublime and departing leave be¬ 
hind us footprints in the sand.' What it does not 
say is, "Along comes the evening tide and washes 
the footprints away." As he has been all his life, 
Dina continues to be an extraordinary man and, 
without intending to, he challenges us to be bet¬ 
ter ourselves and to work towards making this a 
better world for all mankind. God bless you, 

Dina. Keep writing.—Bob O'Brien, acting secre¬ 
tary, 25 Keith Rd., Pocasset, MA 02559 

17 

A recent feature in the Summit (N.J.) Independent 
Press, recalls Ray Brooks' World War I flying 
career. Several of the accounts have been reported 
before, but one, originally written in 1963 by a 
military historian, I had not heard before. On 
Ray's first air mission, Ray, his commanding 
officer, and another pilot were unexpectedly con¬ 
fronted by two German planes, a gunner and an 
observer. Ray, by going for the observer, put his 
CO in a better position to take out the gunner. 


As the historian observed, it clearly illustrated 
that the young flyer was more interested in co¬ 
ordinated and organized action than in claiming 
victories at the expense of endangering a fellow 
pilot. Subsequent victories, as you probably 
recall, earned him the Distinguished Service 
Cross, the Silver Star, and the Silver Medal of the 
City of Paris. 

Reading about Ray gave me an excuse to call 
him. He recently was flown by one of his pilot 
buddies to a "do" at the Rhinebeck Museum, a 
World War I aerodrome museum in the Rhine¬ 
beck, N.Y., area. There he had his usual opportu¬ 
nity to fly his friend's Piper Cub. 

Ray sounded gTeat on the phone, but due to 
bad eye sight at age 94, he can no longer respond 
to the letters he continues to receive. Having seen 
his old SPAD when it was in tatters at the Spring 
Hill Restoration Center being repaired for its cur¬ 
rent place of honor in the Smithsonian in 
Washington, I do hope someone is responding to 
those inquiries, especially if they are from young¬ 
sters whose racing cars can far exceed the old 
SPACES top speed of 130 mph. 

I know Ray is proud of the A. Raymond Brooks 
Scholarship Fund at MIT to which he has consis¬ 
tently contributed over the years. I've never heard 
him mention its magnitude. I hope he will for¬ 
give my disclosing to his classmates that as of 
this writing his Fund has a market value at MIT 
exceeding $425,000. 

The Boston Globe reported the death of Thomas 
Knowland in Charlotte, N.C. During World War 
I, he served as second lieutenant in the Chemical 
Warfare Service and helped invent the first suit to 
protect against mustard gas. In 1961, he retired 
from Boston Waven Hose where, during his 43 
years of service for that company, he developed 
50 U.S. and international patents on such 
products as tires and high-pressure hose.—Don 
Severance, acting secretary, 39 Hampshire Rd., 
Wellesley Hills, MA 02181 

18 

Faithful Herb Larner has sent me several friendly 
notes over the past summer. Most recently his 
contribution was his correspondence with Presi¬ 
dent Bush concerning some activities in South 
Africa. ... I am happy to learn through the 
grapevine that Eli Berman was married last Oc¬ 
tober. He and his new wife, Christina, live in 
Chestnut Hill, Mass., but left for Coronado, an 
island near San Diego, Calif., for the winter. 

They plan to return in April. Christina has three 
great-grandchildren, and Eli has five great¬ 
grandchildren. Both of Eli's sons graduated from 
MIT. Congratulations and best wishes for your 
happiness. 

I record with sorrow the death of Tom 
Knowland, 95, who lived in Charlotte, N.C. He 
was a former manager erf product development 
for Boston Woven Hose and Rubber Co. During 
his 43 years with the company, he developed 50 
U.S. and international patents on such products 
as tires and high-pressure hose. During World 
War I, he served as a second lieutenant in the 



Herb Lamer, '18, with Abraham 
Lincoln Bronze at the Scaife Art 
Museum, Camegie-Mellon Univer¬ 
sity, Pittsburgh, Pa. 


| Army Chemical Warfare Service and helped invent 
the first suit to protect against mustard gas. He 
had two sons, five grandchildren, and two great¬ 
grandchildren.—Max Seltzer, secretary, 865 Central 
Ave., Needham, MA 02192 

19 

I Due to eye surgery, I postpone the current Review 
) notes hopefully to the next issue. 

I have been in touch with Leo Kelley, Audry 
Ames, Don Way and Doc Flynn. They are all do¬ 
ing well.—W.O. Langille, secretary. Box 144, Glad¬ 
stone, NJ 07934 

20 70th Reunion 

Please send news for this column to: Harold Bug- 
bee, secretary, 313 Country Club Heights, Woburn, 
j MA 01890 

21 

Only two news items this month. Your secretary 
received a letter from Robert W. Ellis, '46, telling of 
a party given last September 8 to honor Leo C. 
Pelkus in celebration of his recent retirement from 
a 50-year career in the industrial electric heating in- 
dustty The occasion was attended by his two 
daughters, Dianne and Dori, as well as present 
owners and employees of the company that bears 
his name. Thank you, Robert Ellis, for your letter. 

I also received a letter from Edith (Mrs. Harry) 
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Thomas, who had read my recent class notes 
about Maxine and Cac Clarke. This recalled to 
the Thomases the days when they worked with 
Cac for Victor Talking Machine Co. in Camden, 

N.J. In 1967, Harry and Cac co-authored a book 
for Prentice-Hall. Harry got his BA from Tufts in 
1924 and an SM from MIT in 1925—Sumner Hay¬ 
ward, secretary. Wellspring House E64, Washing¬ 
ton Ave. Ext., Albany, NY 12203;Samuel E. 

Lunden, assistant secretary, 6205 Via Colinita, 
Rancho Palos Verdes, CA 90274 

22 

Martha Eiseman Munzer continues her fine liter¬ 
ary work. Her tenth book, Lauderdale-by-the-Sea, A 
Living History was commissioned by the town and 
published last November by JMG Publishing 
Corp. It is called a living history because it is 
compiled from interviews with old-timers as well 
as newcomers. For our 70th, perhaps we should 
commission Martha to write the history of '22. 

Last August Marjorie Pierce was the subject of 
a laudatory article in the YJayland Weston Town Cri¬ 
er covering her exceptional services to the town of 
Weston. Quoting from the article, Marjorie said, 
"I've designed 49 new houses in Weston. But 
most of my practice is alterations, building upon 
what is already there. There is hardly a street 
that I haven't done work on." She is most proud 
of her work in the town center where she helped 
to build or renovate 13 buildings. The owner of 
one of the commercial properties whose building 
was altered last year to Marjorie's design said she 
"is one of very few people who could take this 
project and make it into a work of art. She took a 
building that would have been very pedestrian 
and transformed it into one of the most outstand¬ 
ing buildings in the center of town. She's dyna¬ 
mite." Retirement is still some time away. 

Will other still active '22ers please report.— 
Yardley Chittick, secretary, Route 1, Box 390, Os- 
sipee, NH 03864 

23 

You may have wondered about the lack of 1923 
notes in the November/December Review. Because 
of a mix-up, they were not included and were 
slated for the January 1990 issue instead. I am 
getting together these notes in the middle of 
November, so at this time, I have no knowledge 
of the reply to our mini-reunion slated for March. 
You should have received your brochure and all 
necessary information by now. A good time is 
promised. 

In the meantime, the call for letters from our 
class members produced a response from Monte 
Tomerlin concerning our classmate John "Tex" 
Beretta. He states that Beretta celebrated his 90th 
birthday this past March 31. John is doing well 
and living with his daughter's family Jackie 
Tomerlin. His mailing address is: 215 Parklane 
Dr., San Antonio, TX 78212. We thank you, 

Monte, and would be pleased to know a little 
more of John's life since he left the Institute. Best 
regards to him. 

Our president. Royal Sterling, has sent your 
secretary a number of incidents or memories of 
the Institute. He tells of a friend student who 
owned an old jalopie. On the way back to the In¬ 
stitute from a visit at Royal's home in Lowell, 
Mass., the car stalled in the middle of Harvard 
Square, thereby stalling traffic. As was quite 
usual in those days, the car had to be pushed 
out of the way. One of my memories in my fresh¬ 
man year occured when, after a party at Walker 
one evening, practically all the class formed a pa¬ 
rade, shouting and singing, over Mass. Ave. 
bridge into Boston. Bridge repairs were in 
progress and the red lanterns were lifted to light 
our way. However, being the class that we are, I 
remember that most or all were returned on the 
way back. 

Gass of 1923, let's hear from you. Did you get 


your reservations in for our mini-reunion?— 
Frederick O.A. Almquist, secretary/treasurer, 63 
Wells Farm Dr., Wethersfield, CT 06109 

24 

Nancy McNeal, daughter of Oaklee E. Charlton, 
writes to tell us of the passing of her father last 
May 12, who had experienced declining health 
for the past two years. She says that her father 
frequently recalled fond memories of his college 
times and that his life was a credit to the Insti¬ 
tute because he exemplified these ideals and in¬ 
tegrity throughout his professional and personal 
life. That is a fine tribute to the Charlton family 
and MIT. Thank you for writing, Mrs. Nancy 
McNeal. 

The executor of the estate of Charles S. Stodter 
wrote to tell the school of the passing of Mr. 
Stodter on October 24, 1988. Condolences to all 
family and friends. 

Hello everyone out there! What is happening in 
your lives? Anything we can publish? I would 
love to hear from you.—Katty Hereford, secretary. 
Hacienda Carmel No. 237, Box 5397, Carmel, CA 
93921, (408) 625-7737 

25 65th Reunion 

Three classmates attended the fall meeting of the 
MIT Gub of Cape Cod: Ernest Stone and your 
secretary, who are members of the club, and 
Stanley Lane, who was down from Maine visiting 
his brother Norman, '29, who lives in South Yar¬ 
mouth on Cape Cod. 

Long before you read these notes, you should 
have received letters from Courtenay Worthington 
and Sam Spiker regarding the 65th reunion. If 
you have not responded to them by now, do so 
promptly. It is not too late.—F. Leroy "Doc" 

Foster, secretary, 434 Old Comers Rd., P.O. Box 
331, North Chatham, MA 02650 

26 

I have no notices of classmate deaths this issue. I 
hope you are all well and enjoying life. 

1 did receive more material on Peter Bellaschi 
of Portland, Oreg., expert on lightening, about 
whom we have previously reported. (I wish more 
of you would send information about yourselves.) 

An article enclosed, "The Vicinity of Newberry 
Center in Central Oregon," is a wonderland of 
scenic, recreational, and scientific features. New¬ 
berry is also literally and figuratively one of the 
hottest prospects in the state for producing elec¬ 
tricity using the heat of the earth. There is a 
proposal to ask Congress to create a 600,000-acre 
Newberry National Monument run by the U.S. 
Forest Service. The proposal backers want the 
Forest Service to develop a plan that would pro¬ 
tect the area from defacement by geothermal 
plants and logging while developing it for 
tourism and recreation. A bill has been in¬ 
troduced in Congress that would allow this de¬ 
velopment but still preserve the park.—Donald S. 
Cunningham, secretary, 27 Lowell St., Braintree, 
MA 02184 

27 

Renewed youth to our class! Our president has 
taken a bride. Harold "Bud" Fisher married 
Janet Sawyer last September 23. Let this be an ex¬ 
ample to all our widowed classmates. They are 
taking a trip to New Zealand in November to en¬ 
joy its summer and its mountainous terrain. Stay 
tuned for more. 

Charles ft>pe missed the shock and devastation 
of the recent earthquake. After living on Califor¬ 
nia Street in San Francisco for many years, he 
moved last year to Richmond, Va., to be near one 
of his family. 


Charles J. Pedersen of Salem, N.J., received his 
SM in chemistry in our class and joined Du 
Rant's Jackson Laboratory in New Jersey. At that 
time, Du Pont formed the nucleus of a basic 
research department that produced such useful 
substances as nylon and teflon. Other important 
advances were taking place in tetraethyl lead and 
new petroleum chemicals, new elastomers, and a 
new series of fluorocarbons for refrigeration and 
aerosols. One of Pedersen's accomplishments that 
had a strong commercial impact was a dramatic 
improvement in the process of making tetraethyl 
lead, the gasoline additive. He has now been re¬ 
tired from Du Pont for 20 years. He won the 
Nobel Prize in 1987. 

Having reported Dale Stetson's death in last 
month's notes, 1 neglected to mention his most 
well-known accomplishment—a mural that runs 
the length of the East River Savings Bank on Wall 
Street. The canvas, specially fabricated in En¬ 
gland, depicts an aerial view of New York City. 
Painted in black and sepia tones, the work picks 
up the colors in the bank's marble interior. He 
made his sketches for the mural from the air in 
the early '30s. 

Your secretary has taken a cruise and a little 
visit to Italy. I succumbed to the ads of the 
Quarter Century Qub and boarded the MA? Illir- 
ia. Departing from Istanbul, after guided visits to 
its huge mosques, we stopped to be guided over 
the recovered city of ancient Ephesus, then the 
spectacular cliffs of Santorini and white village on 
top. Despite a howling gale the second day, the 
333-foot ship was steady with its stabilizers. We 
traversed the old Corinth canal at 2 a.m. by being 
towed with only a few feet clearance along the 
sides of this steep walled canal. The Adriatic was 
like a lake with warm breezes where we visited 
the old cities of Dubrovnic and Split. The cruise 
ended in Venice and included a large majority of 
35 Harvard men and spouses, with only three 
MIT, but I made the most of my red jacket. 

We stayed over for a 10-day visit in the beauti¬ 
ful city of Florence with its grand Duomo and 
handsome museums full of famous old paintings 
and sculptures. And, of course, the enticing shop 
windows. I refer to we, because I had the good 
fortune to be accompanied by a lady friend of 
long standing, which made the trip much more 
delightful.—Joseph C. Burley, secretary, North 
River Rd., Epping, NH 03042; Lawrence B. Grew, 
assistant secretary, 21 Yowago Ave., Branford, CT 
06504 

28 

It is always heartwarming to hear of lively friend¬ 
ships among our classmates. In talking with 
Maury Beren by telephone, we were pleased to 
learn that wife Rose has been responding very 
well to her medical treatment. Maury also report¬ 
ed that they, the Berens, had a good dinner 
meeting recently at one of the new hotels in 
Leominster, Mass., with Gladys and Dave Olken 
and Ruth and Abe Woolf. At*? has made a 
remarkable recovery from the stroke he suffered 
just prior to our 60th. His excellent spirit is evi¬ 
dent in this recent letter from him: "My thoughts 
keep going back to our last reunion, the 60th. As 
with every reunion of the class of '28, it was 
another exceptional, wonderful time, enjoyed by 
us octogenarians (a fact of life we can't deny). As 
you know, the April before the reunion, I submit¬ 
ted to surgery, after which I suffered a mild 
stroke that left me physically whole, but with 
some aphasia, a disability to communicate 
properly. For me, as chairman responsible for all 
the activities, it was a difficult time. The concern, 
patience, and support of the reunion committee 
and all of my friends at MIT were a great comfort 
to me and to Ruth. We thank them every one. 
Now, a year-and-a-half since the stroke (my ther¬ 
apist tells me it will go away. . . when?), I'm still 
working at whatever engineering problems come 
my w’ay, listening to music, driving up-country to 
visit the children—keeping a pace befitting an old 
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Roger Haven, '28, urith Alex 


man. Ruth and I attended Technology Day in 
June; we enjoyed it and are looking forward to 
the 65th reunion of the Class of '28." 

Florence and I (your secretary) took our annual 
fall automobile trip to the forest lands of Maine 
near Fryeburg. This gave us an opportunity to 
meet and talk with some of our classmates in 
that area. Roger Haven and his steady compan¬ 
ion, a black Labrador retriever named Alex, greet¬ 
ed us cordially at their Fryeburg home. When we 
went out to dinner, Alex waited for us patiently 
in the parked car. We spent several pleasant 
hours with Roger—mostly just reminiscing. That 
part of our trip included also a visit to the beauti¬ 
ful old farmsite where Ralph Jope lived as a boy. 
The farm now has been nicely restored and made 
modem. 

By telephone, we talked for a little while with 
Bill Bendz in Cumberland Foreside. We were sor¬ 
ry to learn that Marjorie is not well. The next 
day, in the town of Raymond, we drove through 
quiet woods to reach Panther Pond where Louise 
and Ernie Knight live in a setting of natural 
beauty. After a tasty lunch that Louise prepared 
for us, we sat outside chatting while the after¬ 
noon sun gave the water a golden glow. In the 
distance beyond the far shore of the pond, a 
1,500-foot-high TV tower stood out against the 
sky. Ernie told us that he had once climbed that 
tower to the very top in wintery weather in order 
to do a repair job. The tower has a simple eleva¬ 
tor but the cable had slipped off the pulley at the 
tower top. There was no way to replace the cable 
but by climbing all the way up via the tower lad¬ 
ders and doing the job by hand. Ernie, then 54 
years old, accomplished the scary feat with the 
help of a much younger associate. While back on 
the ground and resting from that demanding 
task, a youngster challenged Ernie to a ski run 
down the hill. When Ernie wearily declined, the 
young one said to him "Chicken!" 

With deep regret, we must report the deaths of 
three classmates. By coincidence, all three gradu¬ 
ated in Course 6A, electrical engineering coopera¬ 
tive, and each of them received the same 
degrees, SB and SM. James E. Tully died October 
15, 1989, after a lengthy illness. Jim attended 
Boston College prior to joining '28 in our sopho¬ 
more year. Most of his professional career was in 
electronic engineering with Raytheon Corp. in 
Newton/Wayland, Mass. Jim had retired to his 
country home in Fryeburg, Maine, where he re¬ 
mained until recently. Wife Susan predecased 
him in 1983. They leave a son, a daughter, and 
four granddaughters. . . . Henry R. Wengen died 
September 9, 1989, at home. His professional life 
began with Central Hudson Gas and Electric Co. 
in Poughkeepsie, N.Y. In 1946, he switched to a 
career in manufacturing by joining Fargo 
Manufacturing Co. in Fbughkeepsie, producers of 


power service hardware, where he served as vice- 
president and whence he retired in 1975. Besides 
wife Virginia, Henry leaves a son, a daughter, 
and two grandchildren. . . . Dennistoun W. Ver 
Planck died October & 1989, after a long illness. 
Denny's career began at General Electric Co. He 
then taught electrical engineering at Y&le Univer¬ 
sity (1936-1940) and there earned his Doctor of 
Engineering degree in 1940. During W^rld War II, 
he served in the U.S. Navy and retired with the 
rank of commander, USNR. In 1946, he became 
professor of electrical engineering at Carnegie In¬ 
stitute of Technology where, later, he became 
head of the Department of Mechanical Engineer¬ 
ing. Besides wife Elizabeth, Denny leaves two 
sons, Pfcter (MIT '61) and Davie (MIT '69), and 
two grandsons. A note from son Peter provided 
the foregoing information. ... To the families of 
these departed classmates we extend our heartfelt 
sympathy.—Walter J. Smith, secretary, 37 Dix St., 
Winchester, MA 01890; Ernest R. Knight, assis¬ 
tant secretary. Box 98, Raymond, ME 04071 
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Bill Baumrucker of Marblehead, Mass., writes, '1 
am still playing tennis twice a week (and aching 
all over after each session). Doris hasn't told me 
as yet our travel plans for this year, but well be 
off to someplace I am sure." Bill says when he 
gets old, he will stop playing tennis and take up 
golf. Since he is still playing tennis twice a week, 
he is not old enough to make the shift. More 
power to him! 

Thomas W. McCue of Newton Highlands, 

Mass., writes, "Still working in various business 
enterprises. Still taking college courses to improve 
my working skills." . . Sam J. Levine of Swam- 
scott. Mass., writes, "We were unable to attend 
our 60th reunion because my wife Emma's 
health. She was in the hospital at the time, but is 
now home recovering. We will try for the 65th! 
With a couple of my neighbors, I started taking 
some courses at a community college. These 
days, we do mild exercise, go to school, and en¬ 
joy a simple life-style. Good luck to all our 
classmates." 

Eric A. Bianchi of Tequesta, Fla., writes, "My 
wife Helen and I enjoyed very much to be with 
you and your Helen at the 60th reunion. The 
committee did a great job of coming up with 
such an interesting program. Jerry Gardner, the 
committee chairman, is to be congratulated, and I 
am sure, as president, he will be a good leader of 
our class for the next five years. Glad to know 
that your eye surgery was successful, and I am 
most pleased that you have agreed to carry on as 
class secretary. Helen had a knee replacement 
three days ago and is walking a little each day 
with the aid of a walker. Thanks for your birth¬ 
day greetings on my 83rd. Helen joins me in 
sending our best to you both and all our 
classmates." 

Lt. Col. George A. Crandall of Casper, Wyo., 
whose death was reported in the last issue of the 
Review, served as an industrial engineer for the 
U.S. Rubber Co. after graduation and worked in 
the construction field. Having taken advanced 
ROTC, he was one of the first in line to be called 
to head CCC Camps in 1933. After a few years in 
the Eastern camps, he was assigned to a new 
CCC project in Casper, Wyo. He was named 
camp commander. Living in Wyoming, Crandall 
was introduced to the life of fishing and hunting, 
and he succumbed and fell in love with the en¬ 
vironment. He was about to purchase a sporting 
goods business when Uncle Sam beckoned again. 

In spring of 1941, the army needed officers, so 
Lt. Crandall went into service but not before he 
took an option to purchase a sporting goods 
store. Five years, after serving at Guadalcanal and 
other South Pacific trouble spots, Lt. Col. Cran¬ 
dall was back in Casper to exercise his option. It 
was a coincidence that my good friend and class¬ 
mate, Robert S. Pride, whom I have known since 
high school days, landed in Crandall's unit. At 


I the age of 51, he married Willa Millard, a 
Casperite, and she brought Crandall four addi¬ 
tional pleasures, two sons and two daughters by 
a previous marriage. George attended our 45th 
reunion with his wife, Willa, where I met them 
for the first time. They were also present at our 
60th reunion at MTT together with Robert Pride 
and his wife. It was ironic that he died two 
weeks after he received my birthday card while 
on a fishing trip.—Karnig S. Dinjian, secretary, 
P.O. Box 83, Arlington, MA 02174, (617) 643-8364, 
winter (407) 395-2890 

30 60th Reunion 

For the class of '30, 1989 was notable for its 50th 
wedding anniversaries and 80th birthday parties. 
We have two such events to report this month. 
Last October 28 Margaret and Ted Riehl celebrat¬ 
ed their golden wedding anniversary at the Tuc¬ 
son National Resort with a gala party hosted by 
son Charles, son John (PhD '66), # and daughters- 
in-law Kristi and Linda. Louise and I made our 
usual autumnal transit to our winter home south 
of Tucson and arrived in time to help the Riehls 
celebrate. 

During the course of the evening Ted and I 
were able to find a few minutes to discuss class 
affairs. From this and other sources, there are a 
number of items to report. As you have probably 
learned, Dave (Tul) Houston has accepted the 
responsibility for raising funds for our 60th reun¬ 
ion gift, and preliminary reports concerning his 
efforts are encouraging. . . . Jack Bennett has 
taken on the job of nominating chairman, and 
will put together a slate in June. ... Ed Kingsley 
has asked to be relieved of the treasurer's job (or 
health reasons, so Ted will take over until a new 
treasurer is elected in June. 

John Scheurens 80th birthday party in August 
was arranged by his "number one" son Frederick 
and daughter-in-law, Elizabeth Lam Scheuren 
(74). It must have been quite a bash. Those at¬ 
tending included the Scheurens' seven children, 

II grandchildren, numerous nieces and nephews, 
and many old friends. The Scheurens took over 
the Hingham Community Center for the event. 
Several hundred relatives sent in cards. One off¬ 
beat gift came from John's sister in Virginia—a 
few cases of Mosel wine from the village of 
Scheuren-ober-Mosel in Germany. Another birth¬ 
day gift he received was a section of a U.S. 
Department of the Interior map showing the site 
of a proposed Antarctic aerodrome and a small 
nearby stream labeled "Scheuren Str." (As previa 
ously reported, while John was working for Met¬ 
calf & Eddy, he did extensive work in the Arctic, 
including an Air Force base in Greenland and 
part of the DEW line, as well as a preliminary 
study for an Antarctic air base.) Also included in 
John's report were photos of the Gasthaus Zur 
Waldeslust, Scheuren ub.Rheinbach, Germany. 

The correspondence and mementos vyere collated 

i in two volumes entitled Das Bucks. 

Last October at the annual meeting of the 
American Association of Blood Banks in New 
Orleans, Jack Latham received the association's 
Morten Grove-Rasmussen Memorial Award. The 
accompanying citation reads: "For his pioneering 
technological contributions to the design and de¬ 
velopment of a rotating disposable bowl, the 
'Latham Bowl,' which allows separation of red 
cells, white cells, platelets, and plasma in a 
closed system. He is recognized as the undisput¬ 
ed father of modem clinical separation and cell 

I processing technology." The highlight of the even¬ 
ing for Jack occurred just as the affair broke up, 
when "a young man pushed his way up to me to 
shake my hand and tell me that six members of 
his family had been treated for leukemia at the 
M.D. Anderson Hospital in Houston, and each 
one of them had received platelets collected with 
the Latham Bowl." 

As #final item, when the MIT chapter of Phi 
Gamma Delta celebrated its 100th anniversary in 
1989, the oldest participating celebrant was our 
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classmate Morrell (Hijo) Marean.—Cordon K. 
Lister; secretary, 294-B Heritage Village, South- 
bury, CT 06488 
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I'm having a hard time putting much together, as 
I have heard very little from you. If you are any¬ 
thing like me, the first place I turn to when the 
Review arrives is the class notes. It is very in¬ 
teresting to know how well you are getting on as 
“retired" individuals. 

Last October 26, I attended a meeting of the lo¬ 
cal SAME chapter, and who showed up but Ed¬ 
ward Norris and his wife. Both are in good 
health. Though Ed is retired, he tells me he still 
gets calls to survey lots, and he seems tqg?njoy 
doing some of it. We both attended Civil En¬ 
gineering Summer Camp at Gardner Lake in 1929 
and have fond memories of it. Regrettably, the In¬ 
stitute sold the 800 acres years ago, and I under¬ 
stand the Quoddy Times has recently reported that 
it is now owned by a developer. 

The White River Valley Herald has reported the 
demise of William K. Backli, Course VI-A, at his 
home in Randolph, Vt., on August 25. Bill had a 
varied career—several years with General Electric, 
then to Stowe to operate a vacation lodge. Trails 
End, then started an electrical contracting busi¬ 
ness for 20 years. He then moved to Randolph 
where he worked as an engineer for Dubois and 
King and taught a short time at Vermont Techni¬ 
cal Institute. His wife, Margaret Fenley Jones, 
whom he married in 1939, survives him. Our sin¬ 
cere condolences to her. 

Somewhat belatedly, I learned that John "Jack" 
Woodbury Lane was presented with the NLGI 
Spokesman award at the 55th annual meeting 
banquet of the National Lubricating Grease Insti¬ 
tute on October 25, 1988. He was employed by 
the Franklin Motor Car Co. (remember it?) from 
1930-1932 and was a mechanical engineering in¬ 
structor at MIT from 1931-1932. Then he was a 
field engineer for Socony Mobil and Mobil Oil 
until he retired in 1974. He was a consultant to 
C.R.D. Total France from 1976-1987. He served on 
the board of directors of NLGI from 1952-1986 
and as president from 1956-1957, and had 
received a number of other awards. He now re¬ 
sides in Crestwood, Tuckahoe, N.Y. 

On October 6-7, I attended a reunion in Lexing¬ 
ton, Ky., of the outfit I was assigned to in 1941, 
while I was serving a one-year active duty call. 
This was extended for four more years on De¬ 
cember 7, 1941. Had a most interesting time 
recalling incidents on the Alaska Highway pi¬ 
oneer road and with the Third Army—Wyman P. 
Boynton, secretary, 668 Middle St., Portsmouth, 
NH 03801 
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What does one do after reaching 70 years of age 
and retirement? Sit in a rocking chair on the 
porch waiting for meals to be served? Not G. 
Robert Klein. Bob, retired chairman of the board 
of the family-owned George R. Klein News Co., 
says, "1 keep myself over-committed." 

With a businessman's eye for the "numbers," 
Bob reveals that this year he belongs to 25 
boards, subscribes to 34 magazines, has attended 
55 plays (15 in London, 10 in New York, the re¬ 
mainder in Cleveland), listened to 24 Thursday 
night Cleveland Orchestra concerts, read 2,000 • 
pages of minutes and memoranda as a Musical 
Arts Association trustee, funded four scholarships 
at Cleveland State University, visited France to 
see 48 U.S. high school bands celebrate the 
Fourth of July at Versailles, and every two or 
three months buys the top five books on both 
The New York Times fiction and nonfiction best¬ 
seller lists so he can read at least one book a 
week. 

That balance sheet does not include his fund¬ 
raising records: $34 million for the Ohio Wesleyan 


Robert 
Klein , '32 

University's endowment, $17.5 million for St. 
Luke's Hospital's development fund, $15 million 
for the Musical Arts Association endowment, and 
$5.8 million for the Cleveland Institute of Music's 
$8.8 million capital campaign. 

Bob, keep up your good work. You are an in¬ 
spiration to your fellow classmates. 

We heard from Tom Weston, who is as active as 
ever. He wants us to have a good get-together, a 
mini-reunion for Technology day in June 1990. 

Yes Tom, there will be special activities for us at 
that time. John Brown, our president, will an¬ 
nounce the program soon. ... I talked to Benja¬ 
min Wilbur who retired from General Electric 
when he was 60. He and his wife are in good 
health. He likes working around the house and 
refinishing furniture. . . . Norman Schulze is hale 
and hearty. He promises to give me a visit some¬ 
time soon. 

Charles Spiegal and his wife attended the Sep¬ 
tember Alumni Leadership Conference. They 
proudly announce their new (and third) great- 
granddaughter. They have seven grandchildren, 
offspring of their four children. Can anyone top 
this record? . . . Willem Holst has lived an active 
life. He was an engineer and an economist for 
the petroleum industry. He also served as a con¬ 
sultant to the President's Science Advisory Com¬ 
mission on the World Food Problem. Although 
he is retired, he is still busy as a financial advi¬ 
sor. He lost his wife Margaret in 1986 and in 1988 
remarried Mary, who is active as a consultant in 
the software computer field. Willem and Mary 
are combining their experience and talents and 
are developing a software program for evaluating 
Mutual Funds. . . . A1 O'Neil had an accident 
that hurt his back in March 1988. After a long 
period, he has recovered. He keeps busy with his 
yard and summer trips. He enjoyed Lake Placid 
immensely. 

Fellow classmates, write me, send pictures. I 
don't want to write obituaries only (none in this 
issue).—Melvin Castleman, secretary, 163 Beach 
Bluff Ave., Swampscott, MA 01907 
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Mighty little to report in volume but rather in¬ 
teresting in content. William A. Gray of Charlot¬ 
tesville, Vfc., writes: "Mr. Rogers tried to organize 
the Institute as a part of University of Virginia. 
Rejected by the legislature at Richmond, he, with 
the help of Mrs. Rogers and her Boston friends, 
did succeed in establishing MIT in Boston. In 
commemoration, I have the Virginia license plate 
'MIT 33/ a feature studiously ignored by the 
natives." 

Ralph Cross made a major gift to MIT in estab¬ 
lishing the Ralph E. and Eloise F. Cross Profes¬ 
sorship of Manufacturing Technology. All of us 
who had anything to do with the machine tool 
industry know Cross and Trecker as one of the 
best in the business. Ralph has been instrumental 
in the following MIT activities: Laboratory for 
Manufacturing and Productivity, 18 years on the 
Corporation Development Committee, Visiting 
Committee for mechanical engineering and the 
Corporate Leadership Award of 1976. 

Ralph and Eloise have retired to 4120 Shell- 
drake Lane, Boynton Beach, FL 33436, (407) 
734-0657. 



Robert Whitton, son of Beau Whitton, 5100 
Sharon Rd., Apt. 319, Charlotte, NC 28210, 
reports that Beau is slipping but is responding 
occasionally and would love to hear from 
classmates. 

Maybe some of you have seen the following, 
but I thought it pretty clever. While visiting one 
of my children in Lexington, Ky., I saw a sweat¬ 
shirt in a bookstore with large MIT emblazoned 
on it, so I did the obvious. When I got very 
close, what I saw was MIT (in very large letters) 
"prides itself on being the vpi of the north" (in 
appropriately small letters). So we may have the 
pretense to claim all the brains, but we sure don't 
have the sense of humor to match that one.— 
William B. Klee, secretary, P.O. Box 7725, Hilton 
Head Island, SC 29938, (803) 785-7746 
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Once more I have only unfortunate news to pass 
on: more losses in our ranks. The earliest, in 
point of time, was that of Reginald Murdock on 
May 14 in Laconia, N.H. Following his gradua¬ 
tion in marine engineering, he went with Texaco, 
the start of a 40-year career with that company. 
Having a reserve commission in the Navy, he 
was called to active duty prior to Pearl Harbor 
and assigned to the Bureau of Ships. He spent 
his war service overseeing some 16 shipyards in 
Maine and was discharged as a lieutenant com¬ 
mander in 1945. He then returned to Texaco and 
served in the Marketing Department in the north¬ 
eastern part of the country and in Europe. Mr. 
Murdock is survived by his wife, two sons, and 
two grandchildren. 

On May 31, David Knox died in Stonington 
Conn. He had been a civil engineer and land 
surveyer and had practiced for many years in 
Haiti and South and Central America as well as 
this country. Mr. Knox leaves a brother and three 
grandchildren, his wife and son having 
predeceased him. 

Here on Cape Cod, Harry H. Hallas died on • 
August 13 in Sandwich, Mass. He had received a 
bachelor's degree from Boston University before 
coming to MIT for additional study. Consequent¬ 
ly, he was a member here on the Cape of both 
the BU Alumni Club and the MIT Club. At the 
time of his retirement in 1975, he was director oF 
plant operations at the Brookline Hospital. Mr. 
Hallas had been a longtime summer resident of 
the Cape and had lived in Sandwich since his 
retirement, where he was active in civic affairs. 

He is survived by his widow, Mabel, two sons, a 
sister, and two grandchildren. 

My last item will be a real shocker to any of us 
who have been active in class affairs and reun¬ 
ions. On November 5, Walt Wrigley died in Wol¬ 
laston, Mass. He had been our class president for 
at least ten years and was just re-elected to a 
third term at our 55th reunion last June. Thanks 
to a phone call from Larry Stein, I was able to be 
one of six classmates who were able to attend a 
memorial service in Quincy on November 9. John 
Hrones, our first vice-president, has agreed to 
take over as class president. 

Walt had occupied a position of eminence in 
his profession, both as a teacher and as an inno¬ 
vator in the field of gyroscopics and inertial 
guidance navigation systems. He was closely as¬ 
sociated with Stark Draper apd the Draper 
Laboratory, especially during the years when it 
was a part of MIT. (For more career details, see 
Obituary section.) 

In looking at Walt's 50th reunion booklet entry, 

I realize that we had identical attendance records 
at reunions; this is really the way I got to know 
him. And, of course, since I moved to the Cape, 
I've seen him and Dorothy a number of times at 
Tech affairs. 

A few years ago he was a member of an aer¬ 
onautical engineering group that was officially in¬ 
vited to China. It was on this trip, I believe, that 
he was able to revive contacts with Wing Lem 
Wu. After this contact, any classmate going to 
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China was encouraged to see Wing, which culmi¬ 
nated in our being able to bring him to our reun¬ 
ion last year. 

Over the years, Walt had been active in Mason¬ 
ic affairs in Cambridge, had served as a judge for 
the North Quincy High School Science Fair (from 
1961 to 1989, missing only two) and was active in 
the United First Parish Church in Quincy. He was 
a quiet, unassuming, friendly man; we will miss 
his presence in the future. Walt is survived by his 
wife Dorothy, a son and daughter, a sister and 
brother, and four grandchildren. 

To the families involved in this unfortunate lita¬ 
ny I offer sympathy from all the class —Robert 
M. Franklin, secretary, P.O. Box 1147, Brewster, 
MA 02631, George G. Bull, assistant secretary, 
4601 N. Park Ave., Chevy Chase, MD 20815 

35 55th Reunion 

November 4 was the date of the big picnic of the 
MIT Club of San Diego, and I had a surprise visit 
from Jack Holley and his wife, Lenora, on their 
way to the affair. I was delighted to see Jack 
again and to meet his lovely wife. Then on 
November 10, I attended a reception at the 
Knoles Gallery of La Jolla for George Kylos who 
was presenting his 28th one-man art show. Ge¬ 
orge started his painting while he was studying 
architecture at MIT. His paintings, mostly water v 
colors, were fascinating and beautiful. We are 
meeting for lunch in a couple of weeks, and I 
shall have more personal history for the next 
notes. He was knee deep in adulating fans and 
had little time to talk there. 

Lester H. Moffatt, Fort Worth, Tex., reports that 
he is happily married 44 years to lovely Sue-Jo. 
They have two children, Hugh and Katy, who are 
talented, successful singer-songwriters in country 
music, and two adorable grandchildren. Lagan 
and Corianna. His hobby/enterprise is design/de¬ 
velopment of unique recreation vehicles. He pub¬ 
lished a book on personal financial planning for 
retirees during inflation. 

Sam Brown writes from Punta Gorda, Fla., that 
they will be going to Europe again just before or 
after our 55th. Last summer was so rainy in the 
Foconos that they played golf only a few times. 
They are looking forward to playing at Kingsway 
CC with its wholly rebuilt new greens. Bob Lin- 
denmeyr in a letter to Sam reports to be in fine 
health, with his golf active but suffering from the 
higher scores that all of us oldsters seem to ex¬ 
perience. Three of Sam and Natalie's grandchil¬ 
dren now are at college with three more to go in 
the next two Septembers. Sam says, "1 do hope 
that I live to see some of them graduate." Know¬ 
ing Sam, I'm sure he'll be around to see them 
with advanced degrees. 

Wes Loomis wrote to me of Peter Grant's death 
last October 2 just too late to get into the notes 
last month. Wes said that it was a blessing for 
Pete who had been suffering from a respiratory 
condition that restricted all his activity for the 
past five years. His son Jonathan and wife visited 
Pete and Jane last summer, and his son G. Peter 
and Jackie were there to celebrate his parents 
50th anniversary. Pete was a member of Phi Gam¬ 
ma Delta and rowed on the 150-lb. varsity crew. 
He established Grant Photo Products, of which 
he was president. After selling the company to 
Amsco, he became director of Alumni Clubs for 
the MIT Alumni Association. He was past presi¬ 
dent of the Alumni Association and was awarded 
the Bronze Beaver in 1975. He is survived by his 
widow, Jane, and his two sons and their wives. 
His home was at 1910 Morris Ave., Sarasota, Fla. 

I extend the sympathies of all of his former class¬ 
mates to Jane, her sons, and their wives. 

Bemie Nelson began his 10-day trip at the end 
of September so he could not be reached with 
the news of Pfete's death. He drove 900 miles, 
spending three nights with the Don Gittens on 
Long Island, had dinner at the top of the Pan 
Am Building in New York City for retired officers 
and department heads of the New York Tele¬ 


phone Co., stayed with his daughter Betsy 
Duenes in New Jersey, continued on four days 
later to visit relatives in Albany, then toward 
home through Bennington and Fitzwilliam, N.H. 
Henry King and Bob Lindenmeyr joined Bemie 
for a "grand bull session" a week after he 
returned. 

Ann Cross reports that they will be missing the 
55th because Bill is not well. They are living at 
the Charter House, a retirement home near the 
Mayo Clinic, which happens to be where my sis¬ 
ter Annette Ransom is. Bill has a nice room on 
the 4th floor with skilled nursing care. ... I 
talked with Ned Collins who is laid up with 
blood poisoning in his foot but hopes to be up 
and around soon.—Allan Q. Mowatt, secretary, 
715 N. Broadway, Apt. 257, Escondido, CA 92025 
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In New Jersey again, for the 50th wedding an¬ 
niversary of some old friends and tennis part¬ 
ners, I had another opportunity to cruise nearby 
and visit classmates. 

George Robinson (Course X and SM, Course 
XV, 37) and wife Virginia are in good health and 
enjoying his second retirement, this time from 18 
years as business administrator of Clark Town¬ 
ship. George has given 40 years of service to the 
town in all manner of activities: board of educa¬ 
tion, youth counseling, scholarhip fund, historical 
projects, and interviewing freshman applicants to 
the Institute. He was honored in 1978 for distin¬ 
guished service to the community, of his 1981 
"retirement" the local newspaper wrote the head¬ 
line: "Adieu, Not Goodbye, Mr. Robinson," and 
the editor added a personal note of thanks for 
consultations on matters of importance to the 
town. At ofte point during his years with Union 
Carbide, George was on a project at St. Martin 
Island, and with three Dutch friends bought a 
property and built four rental units on a local 
government pledge of no taxes for 10 years. The 
pledge was abrogated and the project barely 
broke even, but "it was fun while it lasted." Ge¬ 
orge and Dick Denton, both from Wakefield, 
Mass., high school and in Course X at Tech, have 
kept in touch and visited in New Jersey, Martha's 
| Vineyard, and Florida. 

Rudolph Ozol followed his Course X leanings 
for about 20 years with Standard Oil in Bayway, 
and then established his own business in security 
brokering. He continues fully active at his office 
in Linden, N.J., with wife Ida assisting. He 
recalled his senior thesis at the Institute, a joint 
project with Henry McGrath and the late Jim 
Vaughn, to improve the yield in the refining 
process of amyl alcohol. It didn't work, but 
Professor Gilliland gave good grades for the at¬ 
tempted method—except for Rudy, whose part 
concerned the economics. As he tells it now, the 
prof was not very impressed with Rudy's analy¬ 
sis, but he passed him. Rudy was captain of the 
fencing and golf teams, and continues with golf 
and amateur photography. He is past president of 
the New Jersey Federation of Camera dubs and 
still judges competitions. He is a long-time mem¬ 
ber of the Northern New Jersey MIT Club and 
serves on its board of directors. 

Henry Wilsey (Course VI-C) and wife Janet re¬ 
cently celebrated their 50th wedding anniversary 
in Weekapaug, R.I., with 39 guests lodged there 
and nearby. They remember our 15th reunion at 
Weekapaug Inn and hope we will be there for the 
55th. Henry keeps in touch via ham radio with 
Roger Albiston, '37, who was their best man. He 
remembers being interviewed for a job in 1937 by 
Harry Pekin (also Vl-C) at Tungsol Electric, but 
went with Underwriters Laboratories. In 1944 he 
joined Western Electric-Bell Laboratories, and in 
1946-1947 worked on airborne radar in the same 
department as John Hibbert, Harry Foster and 
Jack Cook. As noted in the 1989 May-June issue, 
he is very active in the town of Upper Montclair, 
N.J. 

Marcus Warmuth is seriously incapacitated but 


at home in Wyckoff, N.J. He retired from Engle- 
hard Minerals in 1985, after a series of jobs— 
Rohm & Haas in Texas and others—"riding herd 
on contractors to get jobs done per contract and 
on time." He remembers George Ray from Course 
XVI, and talked about three classmates entering 
the Institute from the same senior class of Mont¬ 
clair High School: George Hain, Henry Wilsey, 
and himself. Marcus requires an oxygen supply 
much of the time, but enjoys visits. 

I reached Joe Chenette (Course I) in Ridge¬ 
wood, N.J., by phone, but since our schedules 
conflict, I hope to get an item from him by mail. 

. . . Hans Lang a graduate student in Course II, 
was not at his Lang Associates business in Tena- 
fly, N.J. His son-in-law there said he spends 
much time at his Easthampton, Long Island, 
home, p 

Earlier last year I photocopied a 1933 picture of 
our freshman 150-pound crew to send to John 
Easton's daughter Pamela, and while at it, also 
sent copies to other members whose addresses 
are known: Gordon Thomas (stroke). Slim Beck¬ 
with, Rob Wead, and A1 Whitcomb, '37. Gordon 
replied from their vacation place in Quebec: "You 
blew me away when I opened your letter and 
found the crew picture—how did you get it? I'm 
not sure I ever knew of its existence." . . . From 
Rob in Hawaii: 'Thanks for the archival photo of 
us young guys and our sweeps. I can recall the 
ice forming between my hands, and also how 
sacred an obligation I felt to show up. . . I'm 
making our '91 reunion my dream and priority." 

. . Slim called his appreciation and provided in¬ 
formation on classmates in the San Diego area, 
whom I hope to visit this winter. ... If any 
readers have group pictures from student days to 
share with other classmates via photocopy, I can 
provide up-do-date addresses from the latest 
computer printout. Drop me a card or call at 
Saturday low rates—(505) 988-2745. 

Writing these Notes two weeks after the earth¬ 
quake, the San Francisco area is much in mind. 
We have about a dozen classmates living there¬ 
abouts, and we hope all are well. I reached sever¬ 
al by telephone, all of them unharmed, and their 
reports were upbeat: Boris Maximoff (Course VI- 
A) in Los Altos had four broken dishes, and one- 
third of the water sloshed out of his swimming 
pool. . . . John Myers (Course XVI) in Redwood 
City had no damage, and Jeanne's electric iron 
survived a fall from the ironing board. . . . Luis 
Emilio (Course II) in San Leandro, seven miles 
nearer the epicenter than the collapsed freeway 
in Oakland, felt his chair shake for about 15 se¬ 
conds, but there was not even one crack in the 
stucco exterior of his home. . . . A1 Horton 
(Course XV) at Oakville in the Napa Valley, north 
of San Francisco Bay, felt nothing. (His speech is 
slightly slurred from a stroke while traveling in 
Europe last fall and visiting Gabriele's relatives in 
Germany. But his spirit is great and he wants me 
to visit their area.) . . . Bill Hewlett (Course VI) 
was not available on the telephone, but on my 
second call his secretary said that he was fine 
and suffered no ill effects. 

Assistant Secretary James "Plat" Patterson 
reports unusual attendance at the mini-reunion 
October 28, which augurs well for interest in our 
55th: Fred Assmann and Mary, Herb Borden and 
Kitty, Towers Doggett and Doris, Phil Gilinson 
and Hulda, Eli Grossman and Vivienne, Alice 
Kimball and daughter Martha, Augie Mackro 
and Virginia with son Jay, 71, George Parkhurst 
and Barbara, Plat Patterson and Marian with 
daughter Marcia, Mike Tremaglio and Edith, and 
Milner Wallace and Robin. Pat's items of interest 
will appear in the next issue of Notes. . . . Ge¬ 
orge Plarkhurst has agreed to chair the Cambridge 
portion of our 55th reunion, and we feel assured 
that he will work to increase the attendance of 
nearby classmates, which barely equaled Califor¬ 
nia's numerically and percentage-wise, at the 
50th.—Frank Phillips, secretary, 901 Los Lovatos, 
Santa Fe, NM 87501, (505) 988-2715; James Patter¬ 
son, assistant secretary, 170 Broadway, Pleasant- 
ville, NY 10570, (914) 769-4171 
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News from the class of '37 is sparse. 1 do not 
know whether it's because you are all so tired 
that you cannot write or because life is so dull 
that there is nothing to write about. I would 
hope that preferably you are all so busy that you 
simply do not have the time. I would be most 
grateful for news. If any of you write a Christ¬ 
mas, Seasons Greetings or New Year's letter, I 
would be most grateful if you would send me a 
copy editing out any information you do not 
think is pertinent or you do not wish published. 

Pearl and I spent last winter at La Jolla, Calif., 
and had a great time. As most of you know, the 
climate is delightful with flowers blossoming 
throughout the year. On many days the winter is 
warm enough to go swimming. We joined the In¬ 
stitute of Continued Learning at the University of 
California, San Diego campus. Membership per¬ 
mits us to take regular courses at the university, 
and we took two courses in addition to attending 
many events at the institute itself. Pearl's oldest 
daughter Sue got me interested in computers, 
and I ended up with a COMPAQ unit and a 
micro soft word processing program. It has been 
fun learning to use the computer, including good 
chess and bridge games. My daughter Martha 
changed jobs as a personnel recruiter for 
MA/COM to a similar job with Marshall's Dis¬ 
count Department Stores. Her oldest son is work¬ 
ing in Boston. 

Pearl and I have been considering retirement 
communities and actually signed up for a future 
slot at North Hill, a non-profit retirement com¬ 
munity in Needham built on land leased from 
Babson Institute in Wellesley (adjacent to Need¬ 
ham). We were offered an efficiency unit last year 
but were holding out for a one- or two-bedroom. 
In the meantime, Genevieve and Leonard Seder, 
who were also on North Hill wait list', decided to 
go into another unit at Brookhaven at Lexington 
just completed last October. They moved in mid 
November. At Genevieve and Leonard's urging, 
we finally decided to give up North Hill to move 
to Brookhaven at Lexington December 7, 1989. 

Fred Altman, Arlington, Va., retired from 
Cybercom as a senior scientist on December 31, 
1988. He prepared two papers for IGARSS 
presented in Vancouver in July 1989. His hobbies 
are hiking and square dancing, and he assembled 
an AT/PC with a scanner. He visited France twice 
in 1988 and the English Lakes in 1989 —Lester 
Klashman, secretary, Brookhaven at Lexington, 
307A, Lexington, MA 02173 
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Arch Copeland, who retired from Revere Copper 
& Brass in 1977, writes that he and JoAnn are en¬ 
joying life in rural Arkansas. Although there is 
only one other MIT alumnus in Heber Springs, 
Arch does write of plentiful wildlife: coyotes, 
deer, and bald eagles, among others. He is able 
to keep in touch with the greater Boston area and 
MIT in particular through his niece, Anne Wo¬ 
mack, and her husband Jim. Anne is employed 
at Boston University's Clinical Psychology Depart¬ 
ment, and Jim is in chaige of the International 
Motor Vehicle Program at MITs Center for Tech¬ 
nology, Policy, and Industrial Development. 

We have a long letter from A1 Clogston, who 
"retired" in 1982 from Bell Labs to Tesuque, N.M. 
(in the Santa Fe area). Although he has had little 
contact with classmates—especially since few of 
us went into physics in those days—he keeps in 
touch with MIT and its graduates as a result of 
his dozen years at the Institute and 36 years with 
Bell Labs. I'll not attempt to detail Al's profession¬ 
al career and service on national committees, 
boards, and councils. To do so would leave little 
space for notes from other classes. After earning 
an SB and then a PhD (1941) at the Institute, he 
spent five years with the MIT Radiation Lab, 
where he headed research on magnitrons. From 


there he went to Bell Labs for a distinguished 
career, including head of several labs and depart¬ 
ments. He later became vice-president for 
research at Sandia National Lab, and then 
returned to Bell Labs as executive director of 
physics research, the division that gave birth to 
the transistor, the laser, the semiconductor laser, 
and light-emitting diodes. 

Al's "retirement" first included consulting for 
Los Alamos National Lab, then organizing a 
center for materials science at Los Alamos, where 
he is still employed. Since becoming a member of 
the National Academy of Sciences in 1973, he has 
served on many and varied committees, recently 
including the academy's Council and Executive 
Committee and the National Research Council's 
Governing Board. A1 also has published numer¬ 
ous technical articles, has been granted 14 pat¬ 
ents, has actively participated as a fellow of the 
American Institute of Physics and the American 
Physical Society, and has served on the Air Force 
Science Advisory Board. A1 still finds time for 
Santa Fe's various community activities, especially 
the Science Board of the new and burgeoning 
Santa Fe Institute, an endeavor devoted to the be¬ 
havior of all manner of complex systems from 
neuroscience to global environment. Although all 
this has left little time for travel, he and Molly do 
get to Virgin Gorda every February and plan a 
European trip for 1990. Molly, in turn, is busy 
with the Santa Fe Opera and the Wheelwright 
Museum of the American Indians. Of their two 
daughters, Nancy is a high-level computer sys¬ 
tems manager, and Carole, a successful trial 
lawyer. 

Let's hear from some more of you. In the 
meantime, Ed Hadley will be writing the next 
column of 1938 Notes.—Don Severance, secretary, 
39 Hampshire Rd., Wellesley Hills, MA 02181; Ed 
Hadley, assistant secretary, 50 Spofford Rd., Box- 
ford, MA 01921 
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A Presidential Citation Award, the highest the 
MIT Alumni/ae Association can bestow on any 
of its organizations, was presented to our class at 
the annual awards luncheon last September 23. 
Our class was recognized as a model 50th reun¬ 
ion class. The certificate reads: "By establishing 
new connections between fundraising and reun¬ 
ion planning, the 50th reunion and reunion gift 
committees were able to achieve record-breaking 
participation in both the reunion and the gift. 

The 50th reunion for the MIT Class of 1939 has 
set new records for dedication and energy, an in¬ 
spiring example for reunion classes to come." 

Attending the luncheon and accepting the 
award on our behalf were our class officers: Sey¬ 
mour Sheinkopf, president; Ernest Kaswell, 
agent and past president; Oswald Stewart, vice- 
president; and George Beesley, past president. 

The Harold E. Lobdell, '17, Distinguished Serv¬ 
ice Award, given in recognition of valuable alum¬ 
ni relations service of special depth over a 
sustained period to the Institute and/or its alum¬ 
ni/ae assocation was awarded to Ernest Kaswell. 

A desk clock inscribed with the title of the 
award and Ernie's name was presented to him 
"for fundraising activities, MIT Gass of 1939 Re¬ 
union Committee efforts, loyalty to MIT and quiet 
support for the MIT Alumni/ae Association. 

Dick Myers writes from Mansfield, Ohio: 
"Thanks for suggesting I contact John Alexander 
and Sam Sensiper to share our mutual interest in 
ham radio. About four years ago, I felt the urge 
to contact four special friends from MIT under¬ 
graduate years: Fred Mulberry, George Laurent, 
Latimer MacMillan, and Charles MacArthur. 1 
found them all, enjoyed letter and phone contacts 
with them, and that resulted in their all coming 
here to visit Betty and me. In fact, Fred was here 
twice. It is regrettable that both Fred and George 
passed away in 1988. 

"After track, cross country, and 150-pound crew 
at MIT, 1 jogged for years until Ohio winters 


drove me indoors to a rowing machine. Lord 
knows there is lots of exercise in maintaining our 
15 acres here. I was sorry to miss our reunion, 
but our horses, dog, and all the orchard and 
garden activities during late spring made a reun¬ 
ion trip impractical. We appreciate the class 
notes—I always go for them first when the Review 
arrives. The best of continuing good health and 
life's good things to you and our mutual friends." 

Jim Barton relays news of the engagement of 
Bill Murphy to Anne McGeoch. All the best to 
two nice people in Gearwater, Fla.!—Hal Seyko- 
ta, secretary, 1701 Weatherswood Dr., NW, Gig 
Harbor, WA 98335 

40 50th Reunion 

Richard Babish, reunion committee chairman, 
reports that everything is well under control for 
us to have a real bang-up reunion next June. By 
now, you have all received your questionnaires, 
and, I hope, completed and returned them for in¬ 
clusion in the reunion book. You have also proba¬ 
bly received your order form for the red jacket to 
wear at the commencement procession, the ban¬ 
quet at Mystic, dinner and Pops at Symphony 
Hall in Boston, and at Technology Day. Details of 
events and activities to be available at Mystic are 
still being finalized by the committee. 

Unfortunately, it is necessary to report that H. 
Garrett Wright passed away on November 14, 

1989. Garry had been looking forward to being 
with us next June, but it is not to be. I have no 
further information now, but expect to have more 
for the next issue. ... In addition, Rafael Marti¬ 
nez of Guaynabo, P.R., died on April 5, 1989. 

From Frederick Grant, '39, 1 have obtained some 
information about Rafael. He served in the Navy 
during World War II, and thereafter he joined the 
family business operating a sugar plantation. 
When government regulations and a restrictive 
labor market made that an unprofitable business 
in the '60s, he turned to land management and 
the sale of portions of the property. In the late 
'60s, he became a director of Scotia Bank of Puer¬ 
to Rico, a subsidiary of the Bank of Nova Scotia. 
He retired from that position in 1970. We send 
our condolences to both families. 

Gass Treasurer Edgar Bernard sent some statis¬ 
tics on class membership. From our original class 
of approximately 600 members, we currently have 
information on 436 members. Of these, 44 per¬ 
cent have paid their class dues through 1990, and 
another 11 percent are paid up through 1989. 
Please send in your checks to Ed so he can close 
his books before the reunion. This will also ena¬ 
ble him to budget requests from the reunion 
chairman for support of his plans for the 50th. 

Ed also states that we had an attendance of 66 
class members at the 45th reunion. We expect a 
much larger turnout next June! 

There are four members of the class for whom 
we have no current information. They are: Dave 
L. Mowrer, Jr., Kansas City, Mo., Jason M. 

Rogers, McHenry, Ill., Frank Vos, Stamford, 
Conn., and G. Bruce Wooley, Bahamas. If anyone 
! has further data about any of these people, 
please let Ed or me know so that they can receive 
the notices about the reunion. 

The latest figures on the reunion gift, as of Oc¬ 
tober 28, 1989, show a total received and pledged 
of $2,936,00 towards our goal of $4,500,00. This 
comes from 288 donors. The November letter 
from iy Marcy and the reunion gift committee 
spells out some of the ways to contribute and the 
fact that pledges for the next five years all add to 
the gift total. Each of us should help to educate 
today's youth by expressing our appreciation to 
MIT for the fine education we all received 50 
years ago! 

I had a telephone call from David R. "Beano" 
Goodman to talk about the reunion and to ar- 
| range to sit together at Pops. Beano is still work¬ 
ing at his company, Madison Chemical Co., Inc., 
Madison, Ind., with his son. He is looking for¬ 
ward to coming East next year and seeing many 
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of his old friends again. 

I look forward to messages from you, so that 
they may be included in future issues of class 
notes.—Richard E. Gladstone, secretary, 1208 
Greendale Ave., Needham, MA 02192, (617) 
449-2421 

41 

John F. Sexton, class of '41 president, called a 
meeting at the Faculty Gub to get going early on 
planning a 50th reunion. Mitchell J. Marcus, Ed¬ 
ward R. Marden, your secretary, and Eliza G. 
Dame of the Alumni office were present. Johan 
M. Anderson attended a first such meeting. John 
Sexton, Leona Zarsky, and I will check out 
Chatham Bars and the Wequassett Inn. We would 
be most happy to get your input to make our 
50th special. 

Nathanial Rochester writes that to escape the 
New England March Blahs, fog, mud, and freez¬ 
ing rain, Nat and Louise keep their 40-foot ketch 
at Ralph Delano's house in Ft. Lauderdale. Nat 
says, "He has room at his dock for three sail¬ 
boats. One he sails, one he charters, and the 
other one is ours. We arrive in mid March when 
the water temperature is reliably high enough for 
us to swim and the wind slacks off a bit. By mid 
May, it is too hot for a New Englander in south 
Florida, but spring has finally reached Duxbury, 
so we hop in our car and head north. 

"Ralph is still the affable fellow you remember 
from 1941. He has a delightful wife, Connie, and 
they live in a beautiful house in a very good part 
of town. The boats are in the back yard, in a 
canal a short distance from the all-weather, all- 
season Fort Everglades inlet. Ralph is very active 
in Power Squadron, the volunteer educational or¬ 
ganization that makes it possible for electrical en¬ 
gineers like me, and lots of others, to become 
knowledgeable sailors. He has held about every 
important office and is now the head of educa¬ 
tion in the Ft. Lauderdale Squadron again. Dur¬ 
ing the first two years of this, Louise and I spent 
our time living aboard our ketch and sailing in 
the Florida Keys. It was great. Next year we plan 
to spend our late winter and early spring in the 
Bahamas. Retirement is the best job either of us 
has tried yet" 

There must be other yet undiscovered sailors 
among you; send your Jack London adventures 
to: Joseph E. Dietzgen, secretary. Box 790, Cotuit, 
MA 02635 
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Please send news for this column to: L. Kenneth 
Rosett, secretary, 2222 Americus Blvd., N., Apt. 
12, Gearwater, FL 34623 

43 

Would you believe lots of news and no obits? 

First, the MIT Corporation has honored two of 
our classmates: Colombian President Vergilio 
Barco and Irenee "Brip" duFont, Jr., newly 
designated Corporation Life Member Emeritus. 
President Barco's citation reads in part, "for his 
couragious leadership of Columbia during a time 
of formidable challenge." Brip duPont was saluted 
for his many services and contributions to the In¬ 
stitute over more than a quarter century. 

The case of the seemingly innocuous and face¬ 
tious "meat and potatoes" letter of a few months 
ago has taken a sinister turn. An unamused Dick 
Feingold has disclaimed authorship, indignantly 
stating that he never uses the phrase. Barring the 
unlikely event of a confession from party or par¬ 
ties unknown, this bizarre incident joins the mys¬ 
terious company of Amelia Earhart's final 
destination and Custer's last words. 

Dick has also forwarded an announcement that 
Victor Darnell, a retired civil engineer, has com¬ 
piled a "Directory of American Bridge Building 


Companies 1840-1900," printed recently by the So¬ 
ciety for Industrial Archeology. ... By way of 
Jim Hoey we learn that Cassandra Klouman, 
daughter of Kemp Maples and teacher at 
Chatham, Mass., Elementary School, helps her 
students play the stock market with an imaginary 
$100,000. Is this Kemp's source of financial advice? 

Now for the first authoritative report on the 
Great South West California Florida Midtown 
Manhattan meeting in October. Hosts Sue and 
Harry Ottinger of Albuquerque (Albq in the local 
vernacular) welcomed an expectant group: Lenore 
and Bemie Brindis (Fla.), Sue and Jim Malloch 
(Calif.), Joan an<J, George Marakas (Fla.), Marjorie 
and Chris Matthew (Calif.), Ros and Jim 
McDonough (Mass.), Susan and Bob Rorschach 
(Okla.), Ellen and Jim Spitz (N.Y.), Bunny and 
Jack Tyrrell (Ariz.), and Vicky and Hans Walz 
(Mass.) 

Friday we checked into our roomy suites, tried 
to adjust to the mile-high altitude of Albq, and 
enjoyed complimentary cocktails in the hotel 
lounge. There we congratulated Chris Matthew 
on his designation as next president of the Alum¬ 
ni Association; gave our admiring regards to Jack 
Tyrrell, who valiantly attended while still recover¬ 
ing from a stroke; and started the warm 
camaraderie that was an outstanding feature of 
the entire five days. The climax of the evening 
was a delightful Mexican dinner at the hillside 
home of the Ottingers, commanding a spectacular 
view of Albq and surroundings. Much of the 
work in constructing the house was done by Har¬ 
ry and Sue with their own hands. 

There are four more days to go, possibly 
enough for the next two editions of Gass 
Notes.—Bob Rorschach, secretary, 2544 S. Nor¬ 
folk, Tulsa, OK 74114 



Frank Carroll was in town for the Alumni Con¬ 
ference last September, and had a very enjoyable 
visit from Lou Demarkles. Frank has retired from 
the management of Decks, Inc., the largest roof¬ 
decking construction firm in the U.S. in the 
1960s, 1970s, and 1980s. The company installed 
more than a billion square feet of industrial, com¬ 
mercial, and public roof decks between 1950 and 
1989. Frank is switching now to licensing his pa¬ 
tents and dreaming up new concepts in an effort 
to revolutionize certain areas of the construction 
industry. He and his wife Kathleen have fond 
memories of our 25th reunion, and are looking 
forward to meeting again with the class in the 
future. 

We had a brief note from Jay Kogan, who tells 
us that he is a real-estate developer in Michigan. 
Jay's address in 19901 James Couzens Highway, 
Detroit, MI 48235. ... We also received the sad 
news of the passing of Alphonse Corona on July 
4, 1989. He started his professional career at Kel¬ 
logg Engineering and later moved to Socony 
Vacuum Oil Co., where he continued his work in 
pressure vessel design and utilization. He later 
shifted to safety loss prevention activities and pi¬ 
oneered a new test to evaluate the level of protec¬ 
tion that could be realistically expected from 
fireproofing materials. The test received world¬ 
wide acceptance and is now a standard method 
of evaluation. A1 retired in June 1985, but re¬ 
mained active as a consultant to Mobil on matters 
concerned with safety and loss prevention. He 
received several certificates of appreciation for his 
work from the ASME, AIChE, and from the Cen¬ 
tral Jersey Engineering Council. We extend our 
sympathy to his widow Marilyn.—Co-secretaries: 
Andrew Corry, P.O. Box 310, W. Hyannisport, MA 
02672; Louis Demarkles, 77 Circuit Dr., Hyannis, 
MA 02601 

45 45th Reunion 

Please send news to: Ginton H. Springer; secre¬ 
tary, Box 288, New Castle, NH 03854 
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A Friends of MIT Sailing newsletter mentions 
sailboats that alumni have given the organization. 
One of them, a "420," was donated by our very 
own Bob Fried, a real philanthropist in every 
sense of the word. . . . Jim Murphy attended the 
50th anniversary celebration of the creation of our 
Aeronautics Department. Bob, who has done very 
well in the field, was our only representative of 
'46. He writes, "It was a good program with a 
mixture of nostalgia and projections of future 
trends in the profession." Professors, Otto Kop- 
pen and Rene Miller also participated along with 
several others who "provided some interesting in¬ 
sights on the future of aero/astro technology." Bob 
also notes, "The Grad House looks the same, but 
the athletic facilities have greatly improved (boat 
house and new playing fields). The students 
projected a very positive image of MIT and the 
environs." 

Have a good one, wherever you are!—Jim Ray, 
secretary, 2520 S. Ivanhoe PI., Denver, CO 80222 

47 

We'll start this month with a long, newsy letter 
from Hugh Flomenhoft. (Yes, Hugh, I did receive 
it, but Murphy's Law affected the publication 
date. The letter arrived right after one deadline 
and we missed the next deadline because of a 
trip to the United Kingdom—but better late than 
never.) Hugh retired from Raytheon's Missile Sys¬ 
tems Division in September 1989, and he and 
Lori moved to Palm Beach Gardens, Fla. After six 
months of "settling in," they left fpr six months 
in Europe. First, they toured Israel ( a visit to the 
Children's Memorial at the Holocaust Museum 
left the deepest impression). Hugh came away 
with a feeling that the Palestinian problem may 
have no solution because "Israel cannot afford to 
give up anything, yet something meaningful must 
be done for the Palestinians." After Israel, they 
spent six days in Egypt and then traveled to the 
U.S. Air Force base at Ramstein, West Germany. 
There, Hugh was a visiting professor in Boston 
University's Overseas Program for the summer 
semester. He taught linear algebra, numerical 
methods, and structural dynamics to students 
(mostly Air Force pilots) seeking a master's 
degree in mechanical engineering. Hugh reports 
that it was a*very satisfying experience, although 
it was not easy teaching subjects (in Which he 
was rusty anyway) out of new textbooks! While 
he was thus absorbed, Lori worked as a volun¬ 
tary speech therapist at the elementary school at 
the army hospital in nearby Landstuhl. 

Gaude Brenner is always a good source of 
information—thanks, Gaude. He reports that the 
Department of Aeronautics and Astronautics 
celebrated its 50th anniversary last September. 

The affair lasted two days and more than 200 
alumni, alumnae, and guests attended. As the 
largest class ever graduated from the department, 
the class of 1947 was well represented. In alpha¬ 
betical order, '47 attendees were: 

Gaude Brenner, of course. Claude is our class 
president, and is president of Commonwealth 
Energy Group (a consulting organization) in Lex¬ 
ington, Mass. Hugh and Lori Homenhoft came 
back from Europe via Cambridge to attend. Vince 
Haneman attended with his wife, all the way 
from Fairbanks, Alaska. He is dean of engineer¬ 
ing at the University of Alaska. Phil Labombarde 
(retired) came from Nashua, N.H. Bill Reece at¬ 
tended from Ithaca, N.Y. Bill retired from Nation¬ 
al Cash Register after 26 years as a printing 
engineer, and is now a full-time consultant with 
BorgWamer Automotive. Dick Scheuing came 
with his wife Doris. He is vice-president and 
deputy director of Corporate Technology at 
Grumman Corp.; they live in Cold Spring Har¬ 
bor, Long Island. Fran and Phil Solomon paused 
at the reunion before sailing their 40-foot sloop 
from their summer home in Yarmouthport, 
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Mass., through the inland waterway to their per¬ 
manent home in North Bay Village, Fla. Phil 
spent his career as a flight engineer with TWA. 

He was also trained as a pilot and often flew as a 
reserve pilot on the longer 747 international runs. 
He retired last year. Last but not least, Jane and 
Howard Zwemer came up from St. Michaels, Md. 
He retired recently after many years as a senior 
research engineer in operations research for the 
Air Force at the Pentagon. He still does some 
consulting in the Washington area. 

Harold Brown made the "Forbes 400" in the 
September 23rd issue. Forbes estimates his net 
work as "well over $500 million," and comments 
that that "beats metallurgist's wages." (Harold 
studied metallurgy at MTT.) Still quoting from the 
Forbes article, Harold started a doughnut chain af¬ 
ter World War n and was then recalled to Korea 
in 1950. Afterward, he bought a six-unit apart¬ 
ment building as a sideline in 1956, thereby dis¬ 
covering real estate. By 1970, he concluded he 
had to either quit his job or sell his real estate; 
he stayed with his real estate. His Hamilton 
Realty Co. now controls approximately 6,000 
apartments, and 9.1 million square feet of com¬ 
mercial space in the Boston area.—Robert E. 
McBride, secretary, 1070 Pilgrim Pky., Elm Grove, 
WI 53122 
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At a meeting of class officers in October, we 
reviewed the responses from a mailing to all 
classmates. The 75 classmates who responded ex¬ 
pressed more interest in our 45th reunion in 1993 
than an off-year reunion in 1991. The responses 
also supported plans to have the 45th on campus 
at MIT in June 1993. 

There is sufficient interest in a 1991 reunion to 
support proceeding with plans. We have reserved 
the Harborview Hotel in Edgartown on Martha's 
Vineyard for September 22 and 23, 1991. Edgar¬ 
town has a variety of activities including most 
sports, a variety of shopping opportunities in¬ 
cluding crafts and paintings, several unique scen¬ 
ic locations including Gay Head, and a number 
of historical buildings. The hotel has complete fa¬ 
cilities for a leisurely weekend. The ocean warms 
up during the summer, and in September the 
weather is often delightful. Also, we have invited 
classes of '47 and '49 to join us, and they are in¬ 
terested in planning a joint reunion. 

This year's Technology Day is June 8, 1990. We 
have no fixed plans for a mini-reunion, but 1 will 
call classmates who register and suggest dinner 
together on Friday night after the seminar on 
"Protecting the Atmosphere and Climatic 
Changes that Have Occurred." 

Denny McNear visited the USSR recently as 
part of the efforts of the Railroad Administration 
to work with the Soviets in a developing new 
relationship. . . . Bob Crane writes to describe 
the impact of Eastman Kodak's acquisition of 
Sterling Drug on him. He had been director of 
clinical research, cardiovascular, for Sterling at 
their Rensselaer, N.Y., facility. He was asked to 
move to suburban Philadelphia and would have 
wanted to move again in 1993 when he retired. 

At the same time, he was offered a severance 
package if he did not move to Philadelphia. Com¬ 
paring the incentives associated with each option, 
Bob elected to retire on October 9, 1989. 

Bob and his wife, Jonny, have settled into their 
home in El Paso, Tex., where they have many 
friends, the climate is good, and the Mexican 
food is terrific. Bob expects to teach. With a BS, 
MS, PhD, MD, and fluency in Spanish, teaching 
in El Paso at the college level should be available. 
For the moment, he is a consultant (in cardiology, 
clinical research, and personal computers). He 
has a harpsichord, drum set, and Compaq 
386/20e in his "office," a separate wing from the 
house (converted carport). Bob invites classmates 
to drop in. (Y'all come, yTiear? Mi casa es su 
casa.) 

The class of '48 tailgate picnic at MIT's 


homecoming game was a success. Virginia and 
George Clifford, Jean and Milton Slade, Eleanor 
and Harold Ottobrini, Don Jenkins, his wife, and 
their friends from the class of '40, (*}nd yours 
truly) enjoyed a picnic on the grass adjacent to 
the Westgate living groups. After Virginia's deli¬ 
cious brownies and Jean's freshly cut strawberries, 
we watched MIT's football team march on down 
the field to the tune of 56-6 in favor of MIT over 
Assumption College from Worcester The weather 
was balmy, a warm 75 degrees and sunny. I am 
not a commentator on sports events, but it is safe 
to say MIT played a very cerebral game, which 
(combined with their physical prowess and a few 
275-pound players) made it tough for the other 
guys. During the last quarter, MIT fielded their 
second string teams, and the freshman quarter¬ 
back led the team to one more touchdown. As¬ 
sumption's only score was just before the end of 
the game. 

Jim "Pasty"Pastoriza died of cancer in October 
1989. In the late 1940s and early 1950s, he helped 
develop radar tracking systems at the Air Force 
Research Laboratory in Cambridge. Jim founded 
and sold electronics companies. The first, unique¬ 
ly named, Pastoriza Electronics, produced preci¬ 
sion A/D and D/A converters. He later merged it 
with Analog Devices in the early 1970s. Next 
came Memodyne, which produced high-reliability 
digital-cassette recording systems for scientific 
applications. Jim eventually sold that one to 
Computer Products. In addition, he sponsored 
and helped make viable several small high-tech 
companies. 

At least two of his developments in electronic 
circuitry are extensively applied today, no name 
being attributed to them. With George Philbrick, 
Jimmy was the first to produce a commercial 
solid-state operational amplifier. Applying varac¬ 
tor diodes, he and George figured out how to 
compensate for the unacceptable, characteristically 
low impedance of transistors. Similar amplifier 
designs are used in computers and VCRs. And 
he was the first to create the reference transistor 
loop for achieving high precision in D/A convert¬ 
ers, He sold the patent to IBM. 

Jim's inventions revealed his whimsical side, a 
Mark Twain-like parody of the world around 
him. Among his most recent, the Pastoriza Penny 
Packer, automatically wrapped into paper 50-pack 
rolls "all those damn bothersome pennies we 
have to deal with these days." With his two- 
seater, tamdem-driven rail bike, he toured his 
amazed friends along deserted railroad beds 
throughout New England. 

His computer-operated Rubic Cube Manipulator 
permitted the user to program in any sequence 
an indefinite succession of moves on a rubic cube 
which was manipulated with two opposing 
mechanical finger pairs. It also would run back¬ 
ward, he pointed out. His Juggling Machine did 
actually juggle three steel balls two-handedly, apt¬ 
ly serving his purpose to attract visitors to trade 
show booths in demonstration of sophisticated 
servo-motor control action. 

Jim was a most graceful skier. He had a distinc¬ 
tive Nordic style and glided in wide, sweeping 
turns, subtly applying modem parallel turning 
techniques but leaving behind him the rounded 
zigzag track of the linked telemark. He kept his 
arms high, his elbows out, gull-like, slowly weav¬ 
ing, flowing equally well through moguls and 
deep powder. 

Ardent hikers and technical climbers, he and 
Ruth, his wife, spent much time together in the 
White Montains. He was an accomplished 
violinist, and he spent many happy hours in later 
years in quartet with his neighbors and Ruth on 
the flute. 

He was a self-named raconteur. He wrote with 
elegance, charm, and wit. He could endlessly 
amuse Jamie, Krissy, and Celia with stories he 
made up for them when they were children. We 
adults found his yams particularly funny. 

Fun-loving, widely read, seriously concerned, 
and perceptive about the conditions of the world, 
he would call Kemon Taschioglou, '49, from time 



A Brass Rat Tale 


W hen Jean Rice of Franklin 
Lakes, N.J., found a brass rat 
last summer, she knew right 
away that its owner would really like 
to have it back. Notices in the window 
of the local video shop and liquor store 
did not uncover a claimant, and her 
determined inquiries finally led her to 
the offices of the MIT Club of New 
York. All Rice could tell Administrative 
Secretary Sylvia Crone was that some¬ 
one in the MIT Class of '49 whose first 
initial was K, M, or W and whose se¬ 
cond initial was F, P, or T (a 40-year- 
old ring is well worn) had lost the ring. 
After going through the class list. 
Crone called Kenneth M. Prytherch, 
'49, also of Franklin Lakes, who was 
delighted, to say nothing of surprised, 
to have the ring returned. □ 


to time to ask and to discuss, "What did you 
think about what Reagan said yesterday?" When 
Jim discovered his cancer in July 1989, he im¬ 
mediately set out a program for obtaining a doc¬ 
torate in Political Science. He even wrote the 
outline of his thesis, "Benchmarks for Modem 
Sovereign States," a computerized database evalu¬ 
ation of the countries of the world. Had he lived 
to complete it, it would undoubtedly have been 
very funny, very incisive, and very provocative. 

A long time ago, Jim and Kemon shared a 
bachelor apartment for six years. Jim introduced 
Kemon to Bach, Haydn, Mozart, and his favorite, 
Brahms. Kemon ended his obituary with "I shall 
miss him." I attended a reception Ruth and her 
children held in their home and expressed our 
sympathy to them for the loss we all have ex¬ 
perienced.—Marty Billett, secretary and presi¬ 
dent, 16 Greenwood Ave., Barrington, RI 02806, 
(401) 245-8963 

49 

Being a man of culture and discrimination, I was 
watching public TV the other day when suddenly 
the ebullient countenance of Len Newton filled 
the screen. Len was discussing some of the fine 
points in his field of opinion sampling. One of 
the themes in the program dealt with the impor¬ 
tance of framing questions in such a way as to 
elicit unbiased answers. One would not, the pro¬ 
gram pointed out, ask how many drinks the in¬ 
terviewer normally consumed in the course of a 
day since, in many cases, the answer would be 
evasive. However, if one did ask and the subject 
replied that what he drank in a year wouldn't fill 
a bathtub, the interviewer should be careful not 
to follow up by asking if the subject didn't really 
feel he ought to cut back a bit. Opinion polls are 
in the headlines almost daily, and Len is one of 
the leading practitioners of the art. 

Another prominent classmate whom 1 recently 
saw on public display is Bob Mann. I was sitting 
with my wife, Nell, at the Ether Day ceremonies 
in which the Massachusetts General Hospital 
confers awards. Nell stepped up to receive her 
20-year pin, and soon thereafter Bob came for 
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ward to receive his also. Bob has received many 
awards, a tribute to his lifetime of significant con¬ 
tributions to the fields of science and medicine. 

Marty Billett, president and secretary of the 
class of 1948, is promoting a reunion for the 
classes of '47, '48, and '49 to be held in 1991, ap¬ 
proximately midway between the normal five-year 
reunions of these classes. Many of us have 
friends in '47 and '48 whom we might never see 
again were it not for Marty's idea. I will keep you 
faithfully informed about what I consider to be a 
wonderful idea. 

Class news is always in short supply, and in 
my November/December column I pleaded that 
you drop me a line on the grounds that the rest 
of us would love to know what you are doing or 
thinking. Bill Howlett, bless him, took me seri¬ 
ously and wrote: "A small response to your 
piteous plea: Enjoyed visit to Boston in 
September—dinner in honor of Doc Edgerton 
very well done. Eleanor and I off to Thailand, 
elephant safari on the Burma border this Decem¬ 
ber. We will ride the elephants up river for a few 
days, then a bamboo raft down the river. We 
have nine grand kinder (at last report). I am 
down to running only one corporation (president. 
Union Iron Works Co.). Board memberships keep 
me busy in fits and starts with companies that 
specialize variously in steel fabrication (naturally), 
office building operation, process tank design and 
fabrication, prestressed concrete fabrication, a 
travel agency, a mobile home park operation, 
land development, a designer fabrics showroom, 
and an office trailer rental and sales company. Bill 
enclosed the gorgeously illustrated annual report 
of Williams Industries, a major player in the sup¬ 
ply of services and products to, among others, 
the bridge-building industry. Bill is a director of 
the company. 

At our 40th reunion last June, I chatted with 
Archie Harris, a lifelong friend, who uttered not 
a peep about the fact that he was soon to marry 
Jeannette Howell. The news reached me in the 
form of a wedding invitation stating, in raised let¬ 
ters, that the nuptials would be solemnized on 
November 25, 1989, at the Placentia Presbyterian 
Church in Placentia, Calif. 1 am sure I reflect the 
sentiments of the class in extending best wishes. 

1 am saddened to report that William J. Raich, 
62, died on September 19, 1989. He lived in Mid¬ 
land, Mich., as a retiree from the Dow Chemical 
Co. He leaves his wife of 40 years, Wanda, four 
sons, two daughters, and eight grandchildren. 

The class extends its deepest sympathy to the fa¬ 
mily—Fletcher Eaton, secretary, 42 Perry Dr., 
Needham, MA 02192, (617) 449-1614 

50 40th Reunion 

Hank Sharp and Milt Rand, along with their 
wives Harriet and Jane (both Wellesley, ’50) ex¬ 
plored the Oregon coast last year. They finished 
at the Shakespeare Festival in Ashland, Ore. 

They say that if you are looking for clean, un¬ 
crowded beaches, they do exist in Oregon. . . 

Hal Weber lives in San Diego and has a new 
consulting company. Row Energy Engineering, 
which specializes in consulting engineering and 
design in turbomachinery, fluid flow, and heat 
transfer. . . . Suren Semonian retired last Sep¬ 
tember 30 after 37 years with Uniroyal Chemical. 
He plans to relocate in Scituate, R.I. 

Thomas Buchanan, from Orange, Conn, be¬ 
came president of Acme Fastening System last 
August. . . Richard Henderson planned to retire 
at the beginning of 1990. He lives in Colonia, 

N.J., and is one of many class members planning 
to attend the 40th reunion in June. . . Henry 
Quigley who has spent 39 varied years with 
Dupont, retired at the end of June 1989. . . . 
Roger Graham of Moorestown, N.J., is still work¬ 
ing as a patent agent for Rohm and Haas in 
Bristol, Pa. . . . Congratulations to Dr. Enders A. 
Robinson of Lincoln, Mass., on his election to 
the National Academy of Engineering in 1988. . . 

Joe Twombly retired several years ago from 


MacDonnell Douglas, St. Louis, after 34 years. 

He lives in Rorissant, Mo. 

Paul Zorn is enjoying his retirement by both 
tutoring literarcy for adults and learning to be an 
artist in charcoal, acrylics, and clay. . Richard 
Rorshach, from Kilgore, Tex., is looking forward 
to visiting with his fellow classmates in Cam¬ 
bridge this June. . . . Myles Spector is located in 
the Los Angeles area and says that he is still en¬ 
joying southern California and the international 
film/video/TV business. 

Les Allison is still at Olin in Stamford, Conn., 
after 37 years, the last 15 in International as direc¬ 
tor of International Planning. He expects to retire 
within two years to New Hampshire. . John 
Hetherington was promoted to vice-president/cor¬ 
porate director of Architecture at Donahue & As¬ 
sociates, Inc., in Clarendon Hills, Ill. . . John 
Swick is planning to retire as president of Machy 
Sales Agency in Caparra Heights, PR. He plans 
to do a lot of traveling. 

As you can see by these notes, the class has ar¬ 
rived at a time when we have a lot of retire¬ 
ments. If you relocate, please tell your secretary 
and the Institute your new address. We are trying 
to locate class members who are not on the 
register. If you know of any, please contact your 
secretary. 

We regret to have to note the passing of class 
member Fred Trombly of Thornton, Pa. His wife 
Susan writes that he was very proud to be a 
member of the MIT family.—John T. McKenna, 
secretary, 182 Midpine Rd., P.O. Box 376, Cumma- 
quid, MA 02637-0376 
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Joining about a hundred of his family and friends 
was a sizable group of '51ers to celebrate Marvin 
Grossman's 60th birthday last October. It was a 
most enjoyable occasion that Marv took in stride. 
One highlight was a showing of some home mov¬ 
ies of Marv when he was two years old. It 
showed that he was moving around very quickly 
even at that age. 

We received the sad news that George A. 

Brown passed away in September. He had been a 
professor of mechanical engineering at the 
University of Rhode Island for the past 23 years. 
He published more than 150 papers on internal 
combustion engines, propulsion systems, and 
filtration science. He was a member of the 
editorial board of the American Society of 
Mechanical Engineers, a member of the Society of 
Automotive Engineers Technical Committee, a 
member of the American Filtration Society, and a 
member of the Office of Naval Research Technical 
Committee on Internal Combustion. We extend 
our condolences to his wife Joyce and daughter 
Pamela. 

On another sad note, David R. Esty passed 
away in August. He had been an engineer for Ex¬ 
xon Corp. before retiring. We extend our sympa¬ 
thies to his wife Carmen and others of his 
family—Martin N. Greenfield, secretary, 25 Dar¬ 
rell Dr., Randolph, MA 02368 

52 

When Marty Fink wrote me last summer to men¬ 
tion his retirement, he said he planned to attend 
the 50th anniversary celebration of the establish¬ 
ment of the Department of Aeronautics and As¬ 
tronautics at MIT. I asked him to write me about 
it, since he hoped to meet other classmates. He 
obligingly did so: 

"About 250 alumni and faculty, and many stu¬ 
dents, attended the lectures and discussions on 
the The Role of the Department of Aeronautics 
and Astronautics,' 'MIT and Aeronautics,' Tech¬ 
nology and the Future—Industry Perspective; and 
'Educating Engineers for the Future.' 

'The only other member of the class of '52 at 
this celebration was Bob Schwanhausser, who is 
now president of Teledyne CAE. I met Mo Gion- 


frido and Mike de Garcia (old friends from the 
class of '53), and many others among colleagues 
and faculty. 

"Also, I met quite a few people who, like me, 
have taken incentive offers for early retirement 
and are now independent consultants or working 
for job shops. The aerospace industry is shrink¬ 
ing, and companies are trying to reduce costs by 
eliminating their older, higher-salaried engineers. 

An unfortunate truth is that few, if any, person¬ 
nel departments will consider anyone over 50 or 
55. I chose to accept an enhanced early retire¬ 
ment offer rather than gamble that I would sur¬ 
vive the next few layoffs." 

Nick Haritatos called me recently to inquire 
how I survived the earthquake last October 17. 

Like most people in the area, we suffered little 
damage and no injury. (My wife says those cracks 
in the plaster are new; 1 maintain they were there 
before, the result of shifting adobe soil.) It made 
a mess at work, but that was soon cleaned up; 
other sites suffered much more. Nick, who lives 
and works farther from the epicenter than I do, 
was inconvenienced even less than I was. The 
quake was exciting, to say the least. The worst 
part of it all is that it did not reduce the chances 
for an even worse quake in the future.—Richard 
F. Lacey, secretary, 2340 Cowper St., Palo Alto, 

CA 94301 
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Pickings are rather slim this issue. I received two 
letters from classmates. Bob Godfrey is on his 
way around the world on a 65-foot ketch. After 
selling his technical publishing firm, R.S. Means 
Co, Inc., in 1984, he retired. He spent a few years 
sailing around the Caribbean, then decided on a 
more ambitious, around-the-world sailing trip. 

He departed Ft. Lauderdale in August 1987 and 
crossed the Atlantic to the Mediterranean and 
visited Europe for a couple of months. Then he 
sailed back across the Atlantic, island hopped 
through the Caribbean, his old stamping 
grounds, and transited the Panama Canal. He 
sailed leisurely to and through the islands of the 
South Pacific and spent the cyclone season in 
New Zealand. 

Then he traveled through the Coral Sea to 
Christmas Island, in the Indian Ocean, where his 
letter came from. His letter came to me in a 
beautiful first-day cover of the Christmas Island 
"Wildlife Definitive Part V" series. As a some¬ 
times stamp collector, I'm delighted to receive this 
collector's item. Bob plans to sail next to South 
Africa. He says that he expects to be back in the 
U.S.A. in about one more year. His letter was 
dated September 20, 1989. His PS indicated he 
would see me/us at the next reunion. (1 just had 
to get in the commercial.) 

My second letter is from Richard Stoney. His 
comments about hard-working class secretaries 
were appreciated. He retired from Lockheed in 
February 1987, and he and his wife, Mary Mar¬ 
garet, travel quite a bit, including trips to the East 
Coast. That is quite a ways from Vista, Calif., 
where they are currently living. They spent nine 
weeks last spring driving across the South. They 
visited Warm Springs, Ga., traveled up the coast 
to North Carolina, then up to Arkansas, and then 
home to California. 

This year they spent a week in Sedona, Ariz., a 
week houseboating on Lake Powell, and a week 
enroute to San Francisco, three days there and 
then back home. He says he does not miss work 
at all. In fact, he doesn't have time to even con¬ 
sider working. All I can say is that so many 
delightful experiences by our retired classmates is 
reinforcing the idea in my own mind. One of 
these days. . . . 

Richard also spoke of the real challenge he 
feels in tutoring functionally illiterate adults. He 
says it keeps him quite busy, and the rewards in 
terms of observing the progress in these motivat¬ 
ed individuals is tremendous. He recommends 
volunteer work to everyone. He feels that the ef- 
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fort is sincerely appreciated by the 'learners" and 
is a definite benefit to the community at large. 

Richard also said he would be joining us at our 
40th reunion. It is not too early for each of you 
to make a mental commitment, and to set aside 
the time to join us so you can reestablish some 
old friendships and make some new ones. 

Until next time, so long and remember to drop 
me a line and let me and the rest of your class¬ 
mates know how you are, where you are, and 
what you have been doing. As you see from the 
foregoing letters, some of you have been doing 
interesting things and we would like to share in 
your adventures.—Gilbert "Gil" Gardner, secre¬ 
tary, 1200 Trinity Dr., Alexandria, VA 22314, (703) 
461-0331 (The recorder at this number in my 
home has an Arcadia Realty message. Leave your 
name, phone number, and mention your MIT '53 
affiliation. Ill get back to you.) 
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A final review of our 35th reunion in June shows 
that 130 people attended—76 members of the 
class and their spouses, children, and guests. 
There were 110 at the Friday night dinner, and 31 
made it to Nantucket for the post-reunion party. 
Let's start planning now for our big 40th in 1994. 

Last September, Inc Magazine ran a major article 
on adventure capital. The stare of the article were 
"The Breakfast Club," a group of four entre¬ 
preneurs, operating out of the hills of New 
Hampshire. Two of the four are our old friends 
George Schwenk and Dick Morley. They and 
their colleagues back new company start-ups with 
their own time and energy as well as money. 

They usually serve as co-founders of the new 
companies with the people who have the idea 
and "dictate" that the companies succeed. George 
is the financial expert on the team, and Dick is 
the technological genius. The group has been 
very successful in pursuing their "thrilling 
hobby." 

From other sources comes word that Oscar 
Sepp has been given the 1989 IEEE Autotestcon 
Frank McGinnis Award for Professional Achieve¬ 
ment, the highest honor bestowed at the annual 
automatic testing conference. Oscar was selected 
for "outstanding leadership, individual initiative, 
and technical contributions in automatic test en¬ 
gineering." He is president of his own company 
in Thousand Oaks, Calif., which specializes in 
aerospace marketing and business development 
planning. He has been active in the advanced 
support testing of aerospace systems for more 
than 30 years. 

Don Goldberg, founder and CEO of Goldbetg- 
Zoino & Associates in Newton, Mass., was elect¬ 
ed president of the American Consulting En¬ 
gineers Council of New England last summer. 

The ACEONE represents the business and 
professional interests of independent, private 
practice engineering firms throughout New En¬ 
gland. Don has also served as president of The 
Engineering Center and of the Massachusetts 
Section of the American Society of Civil En-’ 
gineers. 

I am very sorry to have to report the death, last 
July, of George Wendell. George was living in 
Florida, following his recent retirement from Vari- 
an Associates. Our sincere sympathy goes to his 
family.—Edwin G. Eigel, Jr., secretary, 33 Pepper- 
bush Ln„ Fairfield, CT 06430 

55 35th Reunion 

Class reunion time is a boon to class secretaries 
because we hear from so many of you. . . . Frank 
Buck informs us that he is operating five (soon to 
be six) cyclotrons for Du Print in Billerica, Mass., 
making radio pharmaceuticals. He still has three 
of six children at home. . . . Lloyd Gilson is cur¬ 
rently director of R&D for a Boston-based phar¬ 
maceutical company. His wife Marge, 56, still is at 
Lincoln Laboratory but is running a thriving cus¬ 


tom jewelry manufacturing business on the side. 
They had their first grandchild in October. . . . 
Ella Gardner is now working at the Corporation 
for Open Systems (COS) in McLean, Vir. The 
mission of this organization is to promote the 
adoption of Open Systems interconnection stan¬ 
dards for communications. 

Ed Gore retired from IBM in June 1989 after 33 
years and reports he is going through the process 
of discovery that there is a real world with real 
people "outside." Ed started with IBM in market¬ 
ing and acquired a master's degree from Colum¬ 
bia. His last job was as a group director in 
information systems. He states that he had 
managed practically every function at IBM and 
had an exciting, enjoyable, and rewarding career. 
Ed has lived in Stamford, Conn., for over 20 
years, and he and his new wife have a total of 
five children. . . . Donald Steig was elected a 
member of the Institute of Management Consul¬ 
tants in New York. He is a principal with Practi¬ 
cal Computer Solutions in New Jersey. Don 
received a master's degree from Columbia in 1956 
and is a recipient of MIT's George B. Morgan 
Award. 

Keep the information rolling in so we can con¬ 
tinue to bring news of our class.—co-secretaries: 
Robert P. Greene, 100 Memorial Dr., Apartment 
No. 11-2A, Cambridge, MA 02142; DuVVayne J. 
Peterson, 201 E. 79th St., Apt. 11-1, New York, 

NY 10021 
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As part of an informal mini-reunion, Larry Gold¬ 
berg and Klaus Kubierschy assembled several 
mates, spouses, relatives, and friends for an MIT 
football game in late October, including: George 
Brattin, Warren Briggs, Dick Carlson, Chuck 
Dietrich, George Garfinkle, Gordon Kane, Ted 
Korelitz, Ron Massa, Bill Northfield, Barry 
Novins, Phil Trussel, and Harris Weinstein. The 
play proved to be a very legitimate college game 
on behalf of MIT: few penalties, no major inju¬ 
ries, and well executed play. Combined with free 
admission, 50 yard-line seats, 25-cent beers and 
soda, sociability, Frank Barney stories, and the 
typical engineer-scientist jargon: such-a-deal. The 
score: MIT 56, Assumption 6. Our class should 
make sporting events a regular happening, just as 
many of us did in the undergraduate days. 

We received a bit of golden prose for careful in¬ 
sertion into our notes: John “Jack" Cotter runs a 
successful environmental consulting practice in 
Laguna Beach, Calif., which is tough duty but 
someone has to do it. After 15 years of contract¬ 
ing with chemical and manufacturing companies 
to solve waste management problems, he figures 
that the current recognition of the environmental 
business is timely. He and Maggie (his wife) just 
celebrated their 30th; she is a social worker for 
local youth programs. Their son John and daugh¬ 
ter Ann both live in northern California and are 
avid travelers and photographers. 

Hal McKittrick of Oakton, Va., has a new 
neighbor from the class of '61: John Sununu. . . . 
Robert B. Northrup has written a book, Analog 
Electronic Circuits, Analysis and Applications. He is 
a professor of electrical engineering and computer 
science at University of Connecticut and resides 
in Chaplin, Conn. ... If any of you desire a 
ground hog as a backyard pet for next year, write 
your Andover secretary—cost to be based on the 
Samuelson theory—trapping, handling, and ship¬ 
ment not included —George H. Brattin, co- 
secretary, 39 Bartlet St., Andover, MA 01810, (508) 
470-2730; Irwin C. Gross, co-secretary. Sweets, 
McGraw-Hill, 1221 Ave. of the Americas, New 
York, NY 10020, (212) 512-3181 
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Please send news for this column to: John Chris¬ 
tian, secretary, 23 Fredana Rd., Waban, MA 02168 
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Teacher Cum Laude 


M aine high school math and 
science teacher Dan Hester, 
'67, introduced one of the 
! state's few science programs in which 
computers are used as scientific tools. 
His program, along with 14 other com¬ 
puter projects in the state, was high¬ 
lighted at a demonstration called 
"Technology in Maine Schools." 

Hester returned to teach in his 
hometown of Hiram, Maine, after 
leaving a career in aeronautical en¬ 
gineering. He has taught there for 18 
years. Five years ago he began using 
computers in his math, chemistry, and 
physics laboratory classes. The school 
bought three Commodore computers 
and software, and he programmed the 
machines to communicate with three 


common laboratory tools: temperature 
gauges, scales, and light-sensitive 


This has been a slow news month for your secre¬ 
tary, although anything would be slow compared 
with last month's reporting of Sid Altman's win¬ 
ning the Nobel Prize in Chemistry. While I don't 
expect reports of that magnitude every month, I 
do need something from you folks in order to 
write this column. So don't be bashful; drop me 
a line directly or include a few words with your 
annual contribution to the Alumni Fund. We real¬ 
ly are interested in what you've been doing these 
last 30 years. 


Speaking erf 30 years, and as you all know by 
now, Jorge Rodriguez and his committee are well 
on their way to organizing a super reunion both 
at Tech and on Cape Cod. I hope many of you 
will be able to make the June 7-10 festivities. 

Sheldon "Every Little Bit Counts" Epstein 
writes from Wilmette, Ill., to say that his image 
analysis and communications instrumentation 
business is prospering, and he, too, cannot be¬ 
lieve that we are already approaching the 30th re¬ 
union. The speedy passage of time fits well with 
Epstein's Theory of Relativity—time passes faster 
as the clock gets older. Shel and Suzy (who con¬ 
tinues her career in art history) have a son living 
in California and a daughter who left San Fran¬ 
cisco just before the earthquake and is now in 
Chicago and a student at the Art Institute. Shel 
also reminded me that the list of missing class¬ 
mates on the reverse of Jorge's October reunion 
announcement may not be missing persons to all 
of us. Case in point was that Shel and Suzy had 
just been visiting Richard Levine—whose name 
was on the missing list—and his wife, Sarah, in 
Richardson, Tex., where Dick is hardware 
manager with BNR, Inc. Finally, Shel says that 
classmate-hams can find him in the evenings on 
the 20-meter band, call sign K9APE.—Frank A. 
Tapparo, secretary and class agent, 15 S. Mon¬ 
tague St., Arlington, VA 22204 
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Our fearless leader, Ben Zarren, writes that he is 
spending most of his year in Florida these days. 
Ah, the pleasures of selling a valuable car dealer¬ 
ship. He says that it’s better for his aging back, 
and anyhow he likes hot weather better than 
what we have up here in Massachusetts. At the 
beginning of last August, the AEP had their 50th 
birthday bash in Chicago. Present for the festivi¬ 
ties were Phyllis and Howie Rubin (from Chica¬ 
go), Sherry and Jerry Goldman (Chicago, too), 
Joni and Clement Vaturi (France), Rachel and 
Haim Alcalay (Israel), Judy and Mannie Smith 
(%.), Georgianne and Ken Singer (Oreg.), 

Eleanor and Harry Bluestein (Calif.), Linda and 
Will Kenigsberg (N.Y.), Brenda and Ira Jaffe 
(Mich ), True and Rob Fisher (Pa.) and the 
Zaire ns. 

Jerry Grossman was featured in an article in 
the Boston Buseinss journal last October. Jerry, you 
may recall, runs the New England Medical 
Center in Boston, a very big business indeed. 
These days, Jerry is interested in what medical 
treatments work and what treatments don't. In 
the article, he was quoted as saying that, even af¬ 
ter ten years, running a laige medical center was 
"among the most rewarding, satisfying things to 
do, being both a physician and someone who has 
the responsibility to try and bring larger groups 
of caretakers to help larger groups of patients. 1 
can't imagine anything that I would rather do." 

Finally, my call for letters from failures and 
losers for the April column is beginning to bear 
fruit. After reading all about the enormous suc¬ 
cesses of our classmates, it will be refreshing to 
hear about the winos, convicts, and lawyers in 
the class. In a class like ours, no matter how well 
or badly you are doing, there is always someone 
doing tetter or worse. Lets hear from you 
losers!—Andrew Braun, secretary, 464 Heath St., 
Chestnut Hill, MA 02167 
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Received a nice letter from longtime class of 1962 
secretary, John Prussing, who attended the 50th 
anniversary celebration of the MIT Department of 
Aeronautics and Astronautics, held at the Insti¬ 
tute on September 15-16, 1989. While Course XVI 
had been granting degrees since 1914, it did not 
receive independent status as a department until 
1939. That made 1989 both a golden celebration 
for the department and a diamond celebration for 
the field of study at MIT. 


John had the opportunity to visit with class¬ 
mates Don Fraser Vice-President of the C.S. 
Draper Lab in Cambridge; Jim Draper, president 
of KTAADN, Inc., in Newton Center; and John 
LaGraff, professor of mechanical and aerospace 
engineering at Syracuse University. While in 
Boston, John also had lunch with another class¬ 
mate, Bill McFarland, a staff member at the C.S. 
Draper Lab. 

On the family front, John reports the successful 
election of his wife. Laurel as Champaign County 
(Ill.) Auditor. Her official title is The Honorable 
Laurel Lunt Prussing. John wants us to know 
that he considers being a professor of aeronauti¬ 
cal and astronautical engineering at the Universi¬ 
ty of Minriis at Urbana-Champaign also 
honorable, but it's not part of his official title. I 
rather like the ring of the Right Honorable Profes¬ 
sor Doctor Mister John Prussing, but I think 
someone might think John was an Episcopal 
bishop. And how should we address the Pruss- 
ings? "The Honorables Ms. Prussing and Profes¬ 
sor Prussing!" I generally settle for Director of 
Medical Archives Mary R. McCarl and her hus¬ 
band Hank, but then things might be more for¬ 
mal when enjoying champagne in Champaign. 

John also inquired if I'm on e-mail. Electronic 
mail is coming to the McCarl household and 
office since I just (this morning) received a mod¬ 
em with associated cables and connectors. I must 
now consult with my daughter and son-in-law 
about modem programs. They run an IBM bulle¬ 
tin board here in Birmingham at (205) 956-1755, 
called "Crunchy Frog," and have suggested that 
messages can be transmitted c/o "The Shrubber," 
my designated handle. If any classmates are fans 
of Monty Python, they might enjoy contacting 
yours truly through this e-mail BB. John tells me 
he has been communicating with Allan Gottlieb 
of the Puzzle Comer section of the Review using 
e-mail and has enjoyed the experience. My kids 
tell me that "Crunchy Frog" is a 24-hour, dedicat¬ 
ed line, so have at it if you're into e-mail. We 
would be happy to hear news from classmates 
that prefer the computer to the post office. 

In addition to the letter from John, we received 
word that David N. Wonnley, professor and head 
of Course II at MIT, has been elected a fellow of 
the American Society of Mechanical Engineers 
(ASME). Dave was honored for his contributions 
to curricular development in the area of dynamic 
systems analysis and design as well as his 
research on "vortex amplifiers and transportation 
technology, particularly the development of 
methods for the modelling, simulation, and de¬ 
sign of flexible guideways for elevated transport 
vehicles, influential in the design of guideway 
systems throughout the world." Dave has 
authored and co-authored more than 30 articles 
in various technical publications and has held 
various positions of responsibility in the ASME. 

We do appreciate news filtering in through the 
! Alumni Office, but I would like you to consider a 
j direct approach via the "Crunchy Frog" at (205) 

! 956-1755 c/o "The Shrubber" by computer BB, or 
the traditional post office viz.—Hank McCarl, 

| secretary, P.O. Box 352, Birmingham, AL 
35201-0352 



Please send news for this column to: Phil Mar¬ 
cus, secretary, 3410 Orange Grove Ct., Ellicott 
City, MD 



The news bag is especially thin. As I'm writing, 
it's the in-between season, just prior to the time 
when all us loyal alums send in news items with 
our end-of-year Fund contributions. The one item 
I do have is a press release from ASM Interna¬ 
tional, the advanced materials society. They an¬ 
nounce that Henry Rack was installed as a fellow 
! at the Society's annual awards dinner in October. 


timers. 

There is something to be gained 
from hands-on experience with com¬ 
puters. But more important, Hester 
believes, is that the students have a 
better grasp of principles when they 
work with the more accurate data that 
the computers can provide. Hester 
also employs modeling equations to 
demonstrate abstract physics concepts, 
such as the changing effects of the 
gravity of the earth and the moon on 
a bouncing ball. His calculus students 
learn how to write programs to solve 
equations. 

An all-around teacher, Hester advises 
the school math club and the hiking 
club, which has made summer jour¬ 
neys to the Rocky Mountains. □ 
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Please send news for this column to. Michael E. 
Brose, secretary, 841 Magdeline Dr., Madison, WI 
53704 
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Please send news for this column to: Allan S. 
Bufferd, secretary. Office of the Treasurer, MIT, 
238 Main St., Suite 200, Cambridge, MA 02142 

60 30th Reunion 
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He was selected in recognition of his "pioneering 
contributions in high performance materials lead¬ 
ing to the development and commercialization of 
titanium alloy sheet and reinforced metal matrix 
composites." 

Louise and I are now settled into our 150-year- 
old house in Norwich, Vt. My commute to Dart¬ 
mouth is down 1.5 miles, which, as winter ap¬ 
proaches, is probably about right. If any of you 
are experts in decorating in the Greek Revival 
style, please send along tips and hints. Other¬ 
wise, please send me your news.—Joe Kasper, 
secretary, RR 2, Box 4, Norwich, VT 05055 

65 25th Reunion 

I said that last month was almost a "new low" in 
column size; well, it's been topped. The only 
bright spot was an envelope from Dick Gruen, 
with return address "Nocturnal Aviation, Palo, 
Alto." In the envelope was a round pin bearing 
the inscription "Vbte for Richard Gruen, Palo Alto 
Council." Hope you won, Dick. 

In a late-breaking development, class president 
Pieter Heineman called and advised me that there 
will be a 25th reunion on campus June 7-10, 1990. 
More details will follow in the column and in 
separate mailings. Peter advised me that one 
event will be the selection of my replacement. 
Keep in touch in the meantime.—Steve Lipner, 
secretary, 6 Midland Rd., Wellesley, MA 02181 
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Paul Liao has been named assistant vice- 
president at Bellcore in Red Bank, N.J. His group 
performs applied research on materials and 
devices for communications networks. Paul has 
been at Bellcore since 1984 and was at Bell Labs 
for ten years previously. He and his wife, Karen, 
have two daughters. 

The rest of the class is in the midst of such 
amazing adventures that they haven't yet had 
time to write and tell us about it. But they 
will.—Jeff Kenton, secretary, 7 Hill Top Rd., 
Weston, MA 02193 

67 

Please send news for this column to: James A. 
Swanson, secretary, 878 Hoffman Terrace, Los Al¬ 
tos, CA 94022 
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Please send news for this column to: Gail and 
Mike Marcus, secretary, 8026 Cypress Grove 
Lane, Cabin John, MD 20818 
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Just when I thought I was out of wind on these 
notes, I hear from James Charles Smith, who re¬ 
cently received the Technical Achievement Award 
from the American Wind Energy Association 
(AWEA) at their annual meeting in San Francisco. 
AWEA gave the award to Charlie for his "valua¬ 
ble contribution to the interfacing and integration 
of wind energy production into electric utility sys¬ 
tems." Charlie has become more involved with 
the windpower industry since his association in 
1988 with Electrotek Concepts, where he was re¬ 
cently made vice-president for Power Systems En¬ 
gineering. Charlies lives in Knoxville, Tenn., with 
his wife and three children. . . . Professor Steven 
M. Maser of Willamette University in Salem, 
Oreg., has been named recipient of the Burling¬ 
ton Northern Foundation faculty achievement 
award for 1989. Steve is professor of public 
management and public policy in the university's 
Atkinson Graduate School of Management. Other 
than these fine awards, nothing else to report as 


we in New England experience the first snow¬ 
flakes of the holiday season.—Eugene F. Mallove, 
secretary, 171 Woodhill-Hooksett Rd., Bow, NH 
03304 

70 20th Reunion 

Please send news for this column to: Robert 
Vegelei; secretary. Beers, Mailers, Backs, Salin & 
Larmore, 1100 Ft. Wayne Natl. Bank Bldg., Ft., 
Wayne, IN 46802 
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Richard Tabor Green is the author of Implement¬ 
ing Japanese Al Techniques—Turning the Tables for a 
Winning Strategy published by McGraw-Hill. This 
book details concrete methods for significantly 
improving AI Application via cheaper, more 
thorough Japanese style methods of implementa¬ 
tion. . . . Please keep your cards and letters com¬ 
ing in. Your friends want to know what you have 
been doing, so please write— R. Hal Moorman, 
secretary, P.O. Box 1808, Brenham, TX 77833 
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Please send news for this column to: Wendy Erb, 
secretary, Grosvenor, Apt. 1003, 6001 Pelican Bay 
Blvd., Naples, FL 33963 
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Last month there was exactly one note to report, 
and this month there is one fewer than last. I'd 
say we need to get cracking! 

No news of great importance here. I'm still with 
Allen Corp., presently as manager of commercial 
video teleconferencing sales, dealing in com¬ 
pressed video technology and its applications. 
This is an exciting field allowing two-way interac¬ 
tive video conferences over digital lines—far less 
expensive than an analog broadcast and able to 
be transmitted at a fraction of the line speed. 
Write!—Robert M.O. Sutton, Sr., secretary, 
"Chapel Hill," 1302 Churchill Ct., Marshall, VA 
22115 
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Still dating your checks 1989? 

Michael Filosa was recently promoted to 
research group leader at Polaroid. As of this writ¬ 
ing, Michael has two children, Lee Anne and 
Peter. Peter goes to a special school for learning 
disabled children in Brookline, Mass. ... A note 
from Alan Fisher says he and Barbara are moving 
from Stanford to Brookhaven National Lab on 
Long Island. "Moving will be much more compli¬ 
cated than before, since we will be accompanied 
by 3-year-old Stephen and 8-month-old Daniel." 
Has anyone else out there ever done a cross¬ 
country move with children? . . . Charlabos 
Psimarnos is now director of engineering for Pre¬ 
mier Cruise Lines, owners and operators of pas¬ 
senger ships, based in Florida. 

"I'm very heavily involved in writing about and 
teaching the Cij computer language," writes Wil¬ 
liam Miller. "My company's first product, a 
videotape on the language, will ship in April." 
That's last April, folks. "I'm also still heavily in¬ 
volved as an elder in my church." . . . Something 
else that happened last April was Sheldon 
Lowenthal's daughter's first birthday. Hey! Old 
news is good news! . . . Donald Higgins an¬ 
nounces the birth of his daughter Mary, who will 
matriculate at Simmons this June. Donald's been 
with Harbinger Computer Services for over five 
years. He's taking up folk dancing in a big way, 
and really enjoyed himself at Bike Week in Dayto¬ 
na Beach. . . . Debbie and Dave Vogel have baby 
news of their own: Audrey Marie Louise joins 


her sister Emily Deborah. 

Boning up on his studies, Lawrence Bell re¬ 
cently became a fellow of the American Academy 
of Orthopedic Surgeons. As a bonus, Larry was 
awarded certification of added qualifications in 
surgery of the hand by the American Board of 
Orthopedic Surgery. . . . "My consulting firm is 
now over two years old and is doing quite well 
on a mixture of utility and insurance regulatory 
projects," writes Paul Chernick. "After a long ser¬ 
ies of dislocations, I have settled (very perma¬ 
nently I hope) in Lexington with my wife Gila, 
while we await one more big change: the birth of 
twins in April." . . . The latest word from Gary 
Raymond says he has been appointed chairman 
of the American National Standards Institute 
Committee to standardize the Databu$ program¬ 
ming language. 

Patty Newbold was promoted to Northeast Di¬ 
vision manager for Applied Science Associates 
over a year ago. Son Alex Gretlein is well on his 
way to MIT's class of '99 (our 25th reunion year), 
says Patty. ... A number of Pittsburgh alumni 
sponsored MIT's crew team trip to "The Head of 
the Ohio" regatta. Among them from our class 
was Tony Foli. . . . Roger Goldstein writes that 
he is very busy, still with Goody, Clancy and As¬ 
sociates Architects in Boston, busy with projects 
(including the new biology building for MIT), 

I keeping busy in his local AIA chapter, and serv¬ 
ing as den leader for his son Todd's cub scout 
pack keeps Roger very busy. Oh, almost foigot! 

Hi to all Pi Lam's out there! 

Paula Bockenstedt and David Fox welcomed 
their third child, Johnathan, a year ago Decem- 
I ber. Johnathan joins Sharon and Michelle in the 
! family. . . . Elizabeth (Bagnall) Scarito has started 
medical school at the University of Maryland 
while husband Phil juggles career and full-time 
| fathering of new son Michael. . . . David Withee 
is now more than halfway through his MBA at 
the University of Dubuque. He's pondering his 
career, just like the rest of us. Dave is heading up 
the Direct Sales Division of his firm and says he's 
trying to gain a Chevy market share on a Yugo 
budget! . . . Mick Apted is now project manager 
on a multi-year research program for the Japanese 
Power Reactor and Nuclear Fuel Development 
Corp. on geologic disposal of high-level waste. 

Jim Andrew announces that his company, State 
Street Ltd., has acquired AET Systems, Inc., of 
Norwell, Mass. AET manufactures control sys¬ 
tems that monitor and regulate environmental 
systems in commercial, industrial, and special-use 
buildings. Jim takes over as AETs chairman while 
still maintaining his position as a principal in 
State Street, Ltd. . . Frank Johnstone has lives 

in Kingsport, Tenn., for 11 years. He and his wife 
Janet have three children: Libby, Mary, and 
Robert. . . . Steve Bates is still working at Gen- 
Rad in Concord, Mass. Steve has three children, 
travels frequently, and (when last we spoke) was 
in Germany. Steve's kids are named Gwendolyn, 
Jennifer, and Kathryn. . . . Celeste and Stephen 
Alpert both work in University Hospitals of 
Cleveland in the Department of Pediatrics. Home 
I is Shaker Heights, and daughter Emily is 6. 

Robert "Slick Dick" Gahl, a product of Bexley 
Hall engineering, is presently in solo family prac¬ 
tice in Two Rivers, Wis. He and Jan have twin 
sons, Tom and David, and a daughter, Julie. They 
are organizing a Bexley Hell (I mean Hall! Sorry.) 
Reunion to be held Summer '91 for the classes of 
1970-1976. If interested, contact Ron Spinella 
through the Alumni Association. 

Sandy Yulke is now the oldest (eldest?) mem¬ 
ber of MIT's woman's water polo team. She 
played recently in the Eastern Championships 
where MIT came in fourth, missing second place 
by only one goal! . . Fete Materna is consulting 
and/or job hunting after eight years designing 
magnetic coils for Tokomaks at the Princeton 
Plasma Physics Laboratory. . . . Barry Nelson, 
working at Boeing Computer Services in Philadel¬ 
phia, was promoted to manager of their Artificial 
Intelligence group. What Barry's really proud of is 
I his four tennis trophies for winning the Boeing 
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Tennis League for the last four years. 

James Cokhale and his wife, E. Ann Baker, are 
the proud parents of a daughter. For Ann, 
parenting has temporarily taken the place of 
work at the Digital Equiprhent Corp. For Jim, he's 
working two jobs: dad, and president of Gateway 
Systems. . . . Diane and Ron Kuppersmith have 
two children: Leah and Michael. Ron is director 
of MIS for Rockport Co. . . Louis Gutentag was 
married two years ago April to Susan J. Benson, 
the managing editor of Graphic Design: USA. 

Louis has been vice-president of systems and 
technology at Prudential Bache Capital Funding 
on Wall Street for the past three years. . . Bruce 
Karmel and his wife, Eileen Gibney, had their 
first child, Lisa Michelle, in May 1989. Bruce is an 
opthalmologist with his own practice in Manal- 
pan, N.J. . . . David Hawke is alive, well, and 
still Living in San Francisco Bay area with spouse 
Carla. 

A long article in the Boston Globe highlights the 
work of Linda ftny and her organization, the 
IEEE Consultants’ Network. The Consultants' 
Network helps consultants and those who think 
they'd like to be a consultant to market their serv¬ 


ices. Membership in IEEE is a requisite, and you 
can get more info by calling 1-800-678-4333. . . . 

As of October, E. Martin "Marty" Davidoff has 
merged his accountant practice with the firm of 
Wilkin & Guttenplan of East Brunswick, N.J., to 
become the new firm of Wilkin, Guttenplan and 
Davidoff, P.C., Certified Public Accountants. 

Whew! Lionel Goulet, secretary, 115 Albemarle 
Rd„ Waltham, MA 02215-8133, (617) 899-9694 (for 
the quote of the day) 

75 15th Reunion 

Ru-Mei Kung writes, "We have purchased and 
are running a 100-acre almond/walnut farm. We 
should have our first harvest in the fall (1989). 

The kids are growing. Yung-Shin, our oldest, will 
! be in high school this fall. . . . From the June 28, 
1989, Manchester, N.H. Union Leader, I have 
learned that Paul Graziano, a seven-year em¬ 
ployee of the Boston Housing Authority, was 
chosen executive director of the Manchester 
Housing Authority. With experience in housing, 
redevelopment, and management, Paul was chos¬ 


en from an “overwhelming" field of applicants 
during a six-month process. 

Babar Ali Khan has been appointed a Briarcliff 
Fellow by Philips Laboratories, a division of 
North American Philips Corp. The appointment 
is the highest honor bestowed by the Laboratories 
on any member of its technical staff. Khan, a 
senior member of the research staff, is the first 
person to be awarded this distinction. As a fel¬ 



low, Khan will pursue research work of his 
choice and will be the recipient of a grant of 
$20,000 to be used for professional travel during 
the two years of his appointment (September 
1989 through August 1991). Khan joined Philips 
Laboratories in 1984. He has since been active in 
materials research focused on the physics of poly¬ 
silicon thin film transistors and on the recrystalli¬ 
zation process in silicon-on-insulators. After 
several years of notable research, Khan was ap¬ 
pointed project leader of an advanced develop¬ 
ment program which enabled a practical 
application of research discoveries for which he 
was responsible. 

That's all for now.—Jennifer Gordon, secretary, 
18 Montgomery PL, Brooklyn, NY 11215 
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Please send news for this column to: Arthur J. 
Carp, secretary, Stalco Futures, Inc., 254 West 
35th St„ New York, NY 10001 



Congratulations are in order for Deborah 
Stutman-Brickey, who was awarded an NSF 
award in the Visiting Professorships for Women 
program. She will be teaching and doing research 
at Ohio State University for a 20-month period 
that began in July 1989. . . Arthur Perez was re¬ 
cently engaged to Jeanne Posthauer, St. John's '85, 
and also was recently promoted to senior 
research scientist in the Pharmaceuticals Division 
at Ciba-Geigy. . . . David L. De Bruin has a 
growing law practice of 13 attorneys handling 
complex commercial litigation. He's trying to find 
ways to apply his science background in his law 
practice. His third child, Laura, is now a year 
old. David is already planning a trip to Baja, 
Calif., for the 1991 solar eclipse. 

Jon and Jo Invester are living in San Mateo, 
Calif., with their children Elizabeth, 5, and Benja¬ 
min, 3. A new baby was expected in December. 
Jon is now director of manufacturing for Applied 
Materials, a capital equipment company for the 
semi-conductor industry. Jo is now deputy gener¬ 
al manager for engineering and administration of 
the San Francisco Municipal Railway. . . . Robin 
Dill returned last March from a three-year stint 
in Cairo, Egypt, working as senior geotechnical 
engineer on construction of the Greater Cairo 
Wastewater System, a joint venture project be¬ 
tween the American and British governments. He 
returned to Haley & Aldrich, Inc., geotechnical 
consultants in Cambridge. 

I received two informative postcards from class¬ 
mates just in time to make this column. Geoffrey 
Landis, who started with our class but finished 
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in 1980, reports that he recently lost a Hugo 
award. His story, "Ripples in the Pilac Sea," was 
nominated for Best Science Fiction Story of 1988. 

I hope many of you had a chance to read it. He 
has just returned from Spain where he presented 
papers at the European Space Power 
Conference and International Astronautics 
Federation Congress. Geoff is currently a postdoc 
at NASA/Lewis in Ohio. . . . Werner Haag and 
his wife, Franzi, recently had twin girls to fill 
their new house in the San Francisco Bay area. 
Werner, who has a PhD in chemistry, laments 
that his current job pays as much (as little?) as 
that of his younger brother, who only has a BS in 
computer science. However, he is doing what he 
enjoys—trying to save the world through environ¬ 
mental research. Wemer reports that Marita Gar- 
giulo Hall was pregnant at the time of his note, 
and that Leslie Leow is now back in the States 
after working in Singapore. Leslie married 
Cheng-Hoon Ow, a physician, last January. 

Here in Springfield, I have been as busy as I 
used to be during the week before finals. I am 
overextending myself with major commitments to 
chairing a committee at Joia's Coop School, serv¬ 
ing on a committee at Kellen's Coop School, 
chairing the Northern Virginia MIT Educational 
Council, running a coupon club, and trying to 
keep Brielle from climbing the pantry shelves. All 
of this activity is very stimulating to me, but it 
takes time away from Paul and the children. PSiul 
(Hertz) recently returned from a workshop on 
Cataclysmic Variable Stars in Santa Fe. Joia just 
turned 7, and she almost looks cute with her two 
front teeth missing. Keep those cards and letters 
coming.—Nina marie Maragioglio, secretary, 8459 
Yellow Leaf Ct., Springfield, VA 22153; Computer 
mail to hertz@ccf3.nrl.navy.mil (internet) 
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Sharon and Frank Murphy, of Waltham, Mass., 
are the very proud parents of twin boys, Douglas 
and Brian, who will be about ten months old 
when this column is published. The boys keep 
Frank busy on his days off when he's not being 
captain in the Cambridge Fire Department. . . . 

A1 Presser now has his own consulting practice, 
providing firmware and other software develop¬ 
ment services for the Boston area's microprocessor- 
based equipment manufacturers. A1 and wife 
Dorothy spend their free time renovating their 
lovely house located in Lynnfield, Mass. 

From newspaper clippings. Gary Zartarian has 
joined the staff of Falmouth Hospital in gastroen¬ 
terology. Gary attended McGill University in 
Montreal after getting his master's degree from 
the Tute in 1979. He is living in Falmouth with 
wife Leah Neel and two kids Gregory (2) and 
Geoffrey (5 months). We wish him well in his 
new post. . . . Congratulations to Peter Roemer 
who was honored at the GE Research and De¬ 
velopment Center for his contributions in the de¬ 
velopment of self-shielded gradient coils for 
whole-body and small-bore magnetic resonance 
imaging systems. 

Your secretary and wife/ Diane Curtis, have 
temporarily settled in the northern suburbs of 
Columbus, Ohio, while we search for a farm. Life 
in the 'burbs of the Midwest is incredibly calm 
and convenient compared to Cambridge! It's great 
to be closer to family (three of four collective si¬ 
blings have ended up in the Columbus environs). 
Classmates are welcome to visit if in the area!— 
Jim Bidigare, secretary, 2470 Billingsley Rd., 
Columbus, OH 43235; Julie Kozaczka Stahlhut, 
assistant secretary for Networks, Internet: 
jstahlhu@hstbme.mit.edu; CompuServe; Julie K. 
Stahlhut 76566,1012 
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Another short one this month. C'mon, every¬ 
body, don't make me regret that I was reelected! 
(Enough of a guilt trip—on with the news). . . . 


Nancy and Dave Westenberg are the proud par¬ 
ents of Matthew James, bom last August 14. Dave 
describes him as "the best, brightest, cutest baby 
of all times. He's a real joy and growing like the 
weeds in our untended yard (9.5 pounds at birth, 
14 pounds at eight weeks). I'm still practicing law 
with Hale and Dorr in Boston where I'm a part¬ 
ner specializing in securities law, venture capital, 
and technology licensing and protection. Recently 
I've spoken with Dan Goldberger who has a new 
start-up in California, and Doug Barnard, who's a 
lawyer in Chicago and whose wife. Rose, is ex¬ 
pecting their first child." 

Sailing aficionado George Celniker recently 
gave a Hobie 16 sailboat to MIT, which is report¬ 
edly very popular with the students. ... I noted 
in a recent issue of Technology Review that Gilbert 
Moos passed away last April 13. I have no further 
information at this time but will certainly pass it 
on to you as soon as I receive it —Sharon Lowen- 
heim, secretary, 500 E. 63 St., Apt. 18B, New 
York, NY 10021 

80 10th Reunion 

Hello from beautiful Bucks County, Pa.! Like all 
(most?) of you, I am anxiously awaiting spring, 
not to mention our 10th reunion in June. (You do 
have the dates marked on your calendar, don't 
you? If not, do so now: June 7-10.) On to the 
news. 

Tim Winsky writes that he is now living in 
Michigan and enjoying a new job with BASF 
Corp. He formulates systems of polyurethane 
components that are processed into automobile 
interior components (armrests, headrests, etc.) He 
is also staying involved with the Naval Reserve. 

. Geoffrey Landis has completed a PhD at 
Brown and is now a post-doc at NASA's Lewis 
Research Center. He is currently working on the 
problems of manufacturing thin-film solar cells at 
a lunar base. His "Ripples in the Dirac Sea" was 
a finalist for the Hugo award for best sci-fi story 
of 1988. 

An update on Brian Lancaster: after leaving 
MIT, Brian taught English for a year in Paris 
while traveling throughout Europe. He returned 
to New York City, where he received a master's 
degree in international finance at Columbia and 
an MBA at New York University. He then worked 
for four years at the Federal Reserve Bank of New 
York as an economist in the International Capital 
Markets Group, and is now a vice-president in 
the Capital Markets Group at Chemical Bank 
(also in New York). . . . Jim Showalter recently 
joined Booz-Allen and Hamilton's Applied 
Science Center in Arlington, Va. He works 
primarily on computer-aided (acquisition) logistics 
support (CALS) contracts. . . . Also in consulting 
is Lampros Fatsis. He works for Ramer and As¬ 
sociates in New York, where he designs and im¬ 
plements "Electronic Labor Forces." Lampros 
married Cindy Lourie last June. 

I received a press release from American Super¬ 
conductor Corp. in Cambridge; classmate Yet- 
Ming Chiang is a co-founder. . . . Jim Boots 
writes that he still works for Chevron Chemical 
Co. After spending two and a half years in Singa¬ 
pore as an area representative, he was moved to 
Houston in 1987 as quality' management coordina¬ 
tor. He and his wife Jane have two children, An¬ 
drea (4) and Nicholas (1). James Phelps also 
works for Chevron, as a geologist in northern 
California. He writes that he still travels a bit, 
mostly to Palm Springs, Kauai, and New En¬ 
gland. He and Susan have a 50-pound golden 
retriever puppy, Maggie, who keeps them busy. 

. , Steve Cabaniss received his PhD in environ¬ 
mental chemistry from the University of North 
Carolina in 1986 and did post-doctoral work at 
both Harvard and UNC. He and Julia recently ac¬ 
cepted assistant professorships in the Chemistry 
Department at Kent State. 

Thomas Zimmerman reports that he is now liv¬ 
ing in an artist's loft in San Francisco. He keeps 
busy doing freelance consulting, studying sitar. 


and working on "wacky" inventions involving 
dance-controlled sound synthesis and visual/ki- 
netic sculpture. He expected to be staying at Nu 
Delta for IAP *90. . . . Also in the San Francisco 
area is Linda Jo Dolny, who was recently 
promoted to federal marketing manager at Silicon 
Graphics Computer Systems. She focuses on 
NASA and DOE national account management. 
Mountain biking, golfing, backpacking, and ski¬ 
ing keep her occupied when she's not at work. 

Scott Kubowicz finished his residency in inter¬ 
nal medicine last July and started working as a 
full-time internist at Kaiser Permanente in Denver, 
Colo. . . . Alexander Edsall, who works for 
Draper Labs, recently coauthored a book entitled 
Concurrent Design of Products & Processes: A Strate¬ 
gy for the Next Generation in Manufacturing. 

Some baby/family news: Cindy Reedy and Brad 
have a son, Charles Bartlett Cummings, bom last 
March 28. His first laughs were at their dog, Mol¬ 
ly. Cindy, Brad, and Charles are still living in the 
Oxford Hills of western Maine. . . . Another 
Maine-located family, Connie and David Damery, 
also have a new son, Benjamin Rugg, bom July 3, 

1988, in Portland. David and family live in North 
Yarmouth, and love life in Maine. David started 
working as a manager for Data General after 
receiving his MBA from Carnegie Mellon. . . . 

Lisa Masson and her husband (also a family- 
practice physician now working full-time in an 
emergency room) have a daughter, Destie, born 
May 5, 1989. Lisa expects to finish her residency 
in family practice in June. She loves the specialty! 

. . . Marlon Weiss also a family-practice physi¬ 
cian, now has three children: Noah (2) and twin 
daughters Molly and Casey, who will be almost a 
year old by the time you read this column. 
Marlon, Cindi, and family live in Wichita, Kans., 
where Marlon is in private practice. They have a 
station wagon and a shih-tzu dog to go along 
with the kids! 

Family news, continued: Class President Frank 
Wojtowicz and wife Sharon now have two chil¬ 
dren, Derek Andrew (2) and daughter Brooke 
Taylor, bom last June. . . . Mary Krull has a baby 
daughter, Sydney, bom last April. Mary married 
Thomas Egan in 1984. She's been working at 
Gillette Research Labs in Boston since 1985. . . . 
Pax Goodson and wife Melissa, '82, also have a 
young daughter, Ellen, bom December 26, 1988. 
Pax and Melissa recently moved to the Williams¬ 
burg, Va., area from Lexington, Mass. . . . Sha¬ 
ron Lowenstein (class of '79 secretary) was kind 
enough to pass along news of the birth of 
Stephanie Helene Griffin, daughter of Tom 
Griffin and wife Chris. Stephanie was bom in 
June. Tom finished his PhD in chemical engineer¬ 
ing last year and went to work for Shell in 
Houston. 

After all that happy news, I am sorry to say 
that it is also my job to report the deaths of three 
classmates. . . . Jeff McLeiland passed away 
March 8, 1987. . . . Steven Yellick died suddenly 
on November 30, 1988. . . . Finally, Jon Mayo 
died in his home in Lowville, N.Y. on March 6, 

1989. I'm sure I speak for the class in expressing 
my condolences to the family and friends of 
these men. 

As usual, thanks to everyone who wrote to 
share their news. Please continue to update us on 
everything, newsworthy or not. . . . And don't 
forget the reunion!—Kate Mulroney, secretary, 118 
Riverview Ave., Washington Crossing, PA 18977 
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Please send news for this column to: Lynn Rad- 
lauer Lubell, secretary, 2380 Northwest 41st St., 
Boca Raton, FL 33431 
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Please send news for this column to: Stephanie 
Pollack, secretary, 135 Sutherland Rd., Brighton, 
MA 02146 
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Occupation: Publishing Programmer/Punk-Rock Guitarist 

By Max Hailperin, '85 


W hen Jon von Zelowitz, '82, 
arrived at the Institute in 1978, 
he had never heard of punk 
rock; and while he was already in¬ 
terested in computers, he did not yet 
understand their application to typog¬ 
raphy. But on the way to a degree in 
computer science five years later, he set 
the stage for his present life as a 
programmer for Adobe Systems, the 
desktop publishing supplier, and a mu¬ 
sician in the punk rock group, the Mr. 
T. Experience. 

During Residence/Orientation Week, 
he dropped by the offices of The Tech, 
expecting to sign on as a photographer. 
But The Tech already had enough pho¬ 
tographers, so someone put him to 
work in the production shop, saying 
"Here, hold this X-acto knife." Says von 
Zelowitz, "I went on to pull the same 
cruel trick on plenty of freshmen in my 
time." Before long, he was deeply in¬ 
volved in most aspects of the typeset¬ 
ting shop and was drafted for the 
position of night editor. 

He became absorbed in operating the 
"homebrew" computerized typesetting 
system built by Mark Munkacsy, '78 (a 
physics major who is now an engineer 
for Raytheon in Rhode Island). Von 
Zelowitz discovered that the "computer 
end was,not as important as the type¬ 
setting end" of the system. It was a dis¬ 
covery, he says, that changed his life. 
He became more familiar with typeset¬ 
ting, and moved up through the ranks 
at The Tech, becoming managing editor 
and production manager, with a year 
in between as arts editor. 

V on Zelowitz also stumbled upon 
punk rock as a freshman. He 
remembers that he started 
listening to WMBR as soon as he ar¬ 
rived on campus because "in a fit of 
freshman simplicity, I figured that since 
it was the MIT radio station, I should 
be listening to it." He enjoyed the sta¬ 
tion's punk rock programs and began 
going to live shows at local dubs. He 
went on to become a DJ and eventual¬ 
ly WMBR program director. 

The musical interest awakened by 
WMBR was not the only ingredient 
that led to von Zelowitz's forming his 
first band. Another, less direct, factor 
was his self-imposed, two-year strug¬ 
gle with MIT housing, which ultimate¬ 
ly brought him to Senior House. It was 



there that he began working seriously 
on the guitar and helped form a group 
called the Sacred Cows, whose com¬ 
bined experience was zero. So ragtag 
were "the Cows" that drummer Don 
Raines, '84, initially banged on up¬ 
turned trash cans for lack of a drum set. 
But von Zelowitz, Rains, Ann Walters, 
'82, Clea Waite, '84, and Craig Hicks, 
'84, became a fixture at Senior House 
parties and developed a name on cam¬ 
pus. They also played shows at the 
small punk clubs around Boston and 
Cambridge and released a cassette of 
their music. 

S omehow, in the midst of all this 
activity, von Zelowitz managed 
to complete a degree. He did his 
thesis in the Visible Language Work¬ 
shop in the Architecture Department, 
which helped him understand impor¬ 
tant visual issues that go beyond com¬ 
puter gadgetry. 

After graduating and moving to San 
Francisco, von Zelowitz expected to 
work on laser printers but instead 
wound up designing disk controllers 
for a year. "It was the old X-acto knife 
trick all over again," he says. Mean¬ 
while, he DJ'd an evening program on 
the University of California at Ber¬ 
keley's KALX-Radio and set up Disord¬ 
er Records, a not-for-profit, mail-order 
record distributorship for indepen¬ 
dently produced punk recordings. 

Eventually he and three other musi¬ 
cians put together the Mr. T. Ex¬ 
perience, which performed at bars, i 
warehouses, pizza joints, "and any- | 
where else that would take us." 

Von Zelowitz brought to the new ] 
i band the tongue-in-cheek senseof hu- j 


mor of the Sacred Cows, while his new 
colleagues gave it a high level of musi¬ 
cal professionalism. "It was scary be¬ 
ing in a band with people who could 
play their instruments so well," he says. 

In 1986, they released a 14-song LP 
entitled Everybody's Entitled to Their 
Own Opinion. It was produced on a 
shoestring during a 15-hour stint in an 
eight-track recording studio, and the 
very crudeness of the recording al¬ 
lowed it to capture the group's spirit. 
The album did reasonably well for the 
genre—over 2,000 albums sold. 

I n 1987, the Mr. T. Experience signed 
on with the Rough Trade Label and 
recorded Night Shift at the Thrill Fac¬ 
tory. This LP used a 24-track studio and 
an outside producer, but what it gained 
in production quality, it lost in rawness 
and energy. Von Zelowitz likens Night 
Shift's problems to the "second system 
effect" in software engineering, written 
about by Frederick P. Brooks, Jr.: "An 
architect's first work is apt to be spare 
and clean. [The] second is the most 
dangerous system a man ever designs. 
The general tendency is to over-design 
the second system, using all the ideas 
and frills that were cautiously side¬ 
tracked on the first one. The result, as 
Ovid says, is a 'big pile.' " 

An intense appraisal of the flaws of 
the second album preceded the mak¬ 
ing of the third record, Big Black Bugs 
Bleed Blue Blood. (Why the title? Says 
von Zelowitz, "I want to hear radio DJs 
say it.") The March 1989 release of the 
record was followed by the band's sec¬ 
ond national tour. "It wasn't as success¬ 
ful as we had hoped, but we learned 
a lot and made new fans and contacts." 

The Mr. T Experience continues to 
grow in popularity, playing shows in 
the San Francisco area as well as out of 
town. "We are getting paid for a big 
show on campus at Caltech. I love it— 
it's the ultimate MIT hack." 

Through it all, Adobe Systems has 
been very accommodating of its new 
employee's special circumstances, and 
von Zelowitz is happy to be back on the 
job now. "But it's nice to know," he re¬ 
marks, "that I have something to fall 
back on if the bottom drops out of the 
desktop publishing business." □ 


MAX HAILPERIN is a PhD candidate in 
computer science at Stanford. 
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Ellen and Eric Cigan sent in a very colorful letter 
announcing the birth of their third child, Jason 
Daniel. Jason tips the scales at 8 pounds, 4.5 
ounces (thanks Eric, but one significant figure is 
quite adequate), and joins sister Rebecca and 
brother Alexander in the Cigan household. Mean¬ 
while, daddy just took a new job as product mar¬ 
keting manager with Mentor Graphics in 
Beaverton, Ore. 

Steve Kosowski contributed the following 
stream of consciousness reporting regarding the 
SAE pledge class. Well leave it up to the in¬ 
dividuals mentioned to correct any inaccuracies. 
Steve is enjoying his work as a consultant as Cor¬ 
porate Decisions in Boston. He reports that Steve 
Lubiak works in manufacturing adhesives, 
has a kid, and lives in New Jersey. . . . John 
English and Lisa Robertson, '84, also have 
a baby. John works for Polaroid in the Boston 
area. 

John Keene was working with Sanders in New 
Hampshire, and is moving to Atlanta. . . . Steve 
Pomeroy finished his PhD in August and is work¬ 
ing on ball bearings in Poughkeepsie, N.Y. . . . 
Greg Shin has a baby girl and is working on a 
PhD in materials science in Texas. 

Doug Gouchoe earned his MBA at Harvard and 
is now working for Mars Consulting and living in 
New Jersey. . . . Bob Zalucki is living in Attle¬ 
boro, Mass., has two children, and is working for 
a law firm in Boston. 

Morris Keeslei; was awarded his PhD in electri¬ 
cal engineering and is now doing postdoctoral 
research for IBM in Zurich. Morris also has a 
child. . . . Todd Huffman is married and is locat¬ 
ed on the West Coast with no children recorded 
to date. . . . John Schmitz is living in Cupertino 
and working for Hewlett Packard. . . . Steve Lie- 
biger is working at Fairchild in Seattle and is 
earning his PhD at night in electrical engineering. 

Greg Czuba is living in San Diego and is mar¬ 
keting manager for Remec. . . . Troy Butell's 
whereabouts are unknown. . . . Finally, Scott 
Nyberg has earned his MD at Johns Hopkins and 
is now married and doing his internship in Min¬ 
nesota. 

I received no news from MIT this month. 
Presumably that means that no one in the class 
recently won a Nobel Prize. It's time to start writ¬ 
ing down what you're doing and sending it in. 
Otherwise you'll be destined to read about SAEs 
every month! Also, remember to write down 
what you're doing when you give money to MIT, 
and well get it in the column. As for me, I spent 
the summer involved in the start-up of a medical 
device company called Angiosonics and am cur¬ 
rently serving on the board of directors. Keep 
those cards and letters coming —Jonathan Gold¬ 
stein, secretary, 2 Soldiers Field Pk., #201, 

Boston, MA 02163 
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Jonathan Ellman has won an NSF postdoctoral 
fellowship in chemistry. He completed graduate 
work at Harvard and will be postdoctoring at 
UC/Berkeley. 

Pamela and Kevin Soch have two sons and 
bought their first house in Paulma Valley near 
San Diego, with a horse and a swimming pool. 
Sounds real nice. Kevin is working on his 
masters in electrical engineering at UC/San Diego. 
Things are going well for them, and they sound 
real happy. 

Pamela says Malcom Delaney was working 
away on his PhD (in physics?) at University of Il¬ 
linois. Malcom and Vinny Natoli are both in 
school there, and they see each other for lunch 
(toast on a stick) about once a week. Pamela also 
reports that Laura Lesniewski survived the earth¬ 
quake and is at Berkeley working on a Master in 
Architecture. 

Pam Kee sent some computer mail. She moved 


into the Bay area in May and is working for HP. 
(On the earthquake front, all the class of '84 I got 
in touch with or heard about fared pretty well. 
There was a lot of shake, rattle, and roll accord¬ 
ing to Neil Savasta. But it sounds like everyone is 
pulling together and will come through it okay. 

As Dan O, '85, puts it, however, the mental after¬ 
shocks may be the toughest part. 

Pam likes life down in the Bay and has been 
running into lots of friends of friends. She also 
writes (or rats): "Bill Mohr and Carol Webb, '87, 
moved to Houston. . . Ken Haase has a chair at 
the Media Lab at MIT. . . . Karl Ulrich is also a 
professor at MIT with an office just around the 
corridor from mine (HBR). . . . Nat and Liz 
Brooks have an active baby, Alexander Louis, 
bom in January 1989. Happy birthday, Alex¬ 
ander!. . . Deb Summa celebrated her first an¬ 

niversary married to Jim Tencate in October. . . . 
Adrienne Lee and sister Michele, '85, are still in 
Boulder finishing up their graduate work. . . . 
Jean Tom was recently married to a Rick (of un¬ 
specified last name). The wedding was something 
of a 4W McCormick reunion. 

"Maria Madigan is at Berkeley finishing her 
PhD. . . . Sarah Tabler is at Harvard in the busi¬ 
ness school. . . Tony "Yirf" Riccobono is still 
at Hughes (six years) and is now a manager 
there. Is CEO far behind? . . . Jerry Shapiro mar¬ 
ried Natalie around Memorial Day. Hopefully, 
both Jerry and I will be at graduation this June, 
and I can pour champagne on him again. . . . 
That is it for Pamela’s news. Thanks for all the in¬ 
formation. 

Vivian Wang is working in New York, has 
switched jobs, and is quite happy in this new 
job. She is busy as usual and has not found the 
time to do some fixing-up in her Upper East Side 
apartment. Perhaps some New York alums can 
drop by and help her out. 

That is all for now. Think snow. From Boston, 
Howard Reubenstein, secretary, 38 Belknap St., 
Somerville, MA 02144, (617) 625-9299, 
hbr@ai.mit.edu. 


5th Reunion 

Pauline Liu and Tom McCormick are finally en¬ 
gaged. . . . Vince Young is finishing up his thesis 
in the MD/PhD program at Stanford. He has no¬ 
ticed an influx of ATOs to the Bay Area. . . . 

Chris Schaepe, Norman Chen, '87, and Rajiv 
Bahl, '86, have all started at Stanford Business 
School. . . . Dave Lyons, '86, is in his second 
year in the master's program in mechanical en¬ 
gineering. He arrived at the same time as Jeff 
Szylagi, '88, who is working at Amdahl. . . . 

Mary Fetrofsky is also in the area. She was busy 
running a local Red Cross shelter for a week after 
the quake. Last summer she spent three weeks 
rafting down the Grand Canyon and is currently 
teaching first aid and ocean kayaking. 

Greg McMullan started a new job at Compass, 
Inc., in Wakefield, Mass., satisfying a long-held 
desire to work in the Boston area. He is doing 
third-party software support for Compass, which 
basically means that he gets to install and up¬ 
grade freely distributable packages like GNU 
EMACS, X Windows, and TeX that are used by 
the programmers in writing the compilers (mostly 
FORTRAN) that the company sells. He is having 
a great time working for a computer company 
(really putting his Course XXII degree to good 
use) instead of the pharmaceutical company he 
left. He is in the process of finding activities to 
fill up his free time. One of those is working 
with Alpha Phi Omega, where he will probably 
be a representative to a group at Boston Universi¬ 
ty that wants to form a chapter of the fraternity. 
Last summer Greg spent a couple of weeks in 
Europe, touring with the senior choir from his 
church. They sang two concerts and three high 
Masses in Innsbruck, Vienna, Salzburg, and 
Brno, Czechoslovakia. They also had seven re¬ 
hearsals, all in two weeks. It was great fun and 
quite exhausting. 



Sue Felshin and Stuart Malone are working at 
MIT on a project using computers to help teach 
foreign languages. Stuart and his wife Catherine 
(Wellesley) just bought a house in Franklin, Mass. 
. . . Colleen Humphreys is married also. . . . 

Scott Meeks and Caroline Roos were married last 
August just before going to Japan where Scott 
was working for Bellcore with a Japanese compa¬ 
ny. They are back in the States now. . , Barry 
Klinger was married last summer, as were Steve 
Kukolich and Linda Webb, '86. 

Make your travel arrangements for the reunion 
if you haven't already! Here are some of the ac¬ 
tivities: June 7 is Tech Night at the Raps, the 8th 
is Technology Day (this year's topic is global cli¬ 
matic change), the 9th is the Children's Museum 
party, and the 10th is the brunch. Remember to 
send in your contribution to the class gift, 
specifying the Class of '85 Scholarship Fund — 
Stephanie Winner, secretary, 1026 Live Oak Dr., 
Santa Qara, CA 95051; intemet:winner@apple.com 
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Still not a lot of news this month Please work on 
those letters. Tom McKendree was nice enough 
to write in (the only one nice enough!). Anyway, 
Tom graduated from USC's Department of Indus¬ 
trial and Systems Engineering with an MS in sys¬ 
tems engineering. He will start in the fall to work 
on his PhD in systems architecture at USC. Tom 
continues to work full-time at McDonnell-Douglas 
Space Systems Co. in Huntington Beach, Calif., 
as a systems engineer for HED1. He recently met 
Sarah Dance, who works for the company on the 
SDI SE&I subcontract with GE. 

Unfortunately, that's all Tom wrote, and with 
my wedding occuring four days before this article 
was due, I haven't had time to beat the bushes 
here in sunny California for news. So send in 
those letters, and Ill see you when I return from 
Cancun.—Mary C. Engebreth, secretary, 1800 
Hermosa Ave., #A, Hermosa Beach, CA 90254 
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Happy Holidays!! I hope you all are enjoying the 
winter season and have a wonderful 1990! I'm 
sure you have a great deal of information to 
share with your classmates, so please write. 

And if writing is a problem, send me some 
E-MAIL at either dkennedy@oracle.com or 
gmcathey@athena.mit.edu. Simson L. Garfinkel 
writes "After a tumultuous summer, I have 
bought my first house and finally settled down 
in a tiny four-room domicile in Cambridge. This 
August I finished my novel about my first three 
years at MIT and I am now looking for a 
publish er. I'm still computer consulting at 
Polaroid Research Labs in Cambridge, and I've 
been writing a lot of articles for The Christian 
Science Monitor, the Boston Globe and MIPS 
Magazine. If anyone is in town, look me up 
sometime! 

Alex C. Charney Cohen (previously Alex C. 
Cohen) wrote in with a special announcement. 

His son, Zachary Jon Charney Cohen, was bom 
last May 30. Alex hadn't written in yet, so he has 
lots of information to share: "Two weeks after 
graduation. I married Sara Charney (my girl¬ 
friend of seven years). Two weeks after that, I 
started working for DEC in Shrewsbury, Mass., in 
disk drive component manufacturing. We live in 
Worcester, Mass., and have really come to like the 
city. I am currently a First Lieutenant in the U.S. 
Air Force Reserve (I got promoted this summer) 
and am really enjoying it. 

"The same day 1 started at DEC, Albert L. Ter- 
valon. III also started working for the same boss. 
We share an office (double size), and it is a great 
people accumulator/hangout. It is not a great 
place to get work done, however! A1 is doing 
well; he bought a condo in Worcester and is liv¬ 
ing with his girlfriend, Diana Simplair (Smith 
'87), who also happens to now work for DEC. 
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"I also work with Matthew Brown (PhD '88), 
occasionally with Ben God fried, and see Alexan¬ 
dra Linde and Michelle Bonguli, '88, quite often 
at work. There are an awful lot of other 'DECcies' 
who are Techies,' too numerous to mention and 
mostly from years long before my years at MIT. 

"Hot off the presses! Simon Lie and Edie Erlan- 
son are engaged! They are both working for Boe¬ 
ing in the Seattle area and having a great time. 
The wedding will be some time this coming sum¬ 
mer. . . . Lt. Mike Dennis, U.S.N. has completed 
navigator’s school and is now flying in our 
defense. He is really enjoying flying, even though 
he didn't get F-14's. . . . Dan Margolis, '88/co-op, 
is working for AT&T down in New Jersey. His job 
seems to consist of Phase II of the writing re¬ 
quirement over and over again (product specifica¬ 
tions). He actually seems to like it! I've seen him 
a couple of times since graduation. . . . I see a 
lot of Hunter Hancock '86, as he is my best 
friend (an<l he lives in Cambridge). He's in the 
process of getting his second company off the 
ground, and things look promising for him." . . 

Thanks for the help, Alex. 

Grace Deng also wrote in: "Since graduation, I 
was at Bain & Co. in Boston and then shifted 
over to work for Sports Illustrated at Tune, Inc. in 
New York City. I'm a first-year at Harvard Busi¬ 
ness School and in the company of many, many 
MIT alumni including Kevin Przyhocki, Sarah Ta- 
bler, '84, Mike Cassidy, '85, John Sununu, '86, 
Nancy Yoke, '85, John Holcomb, '84, Stan Shull, 
'86, Ken Kharbanda, and Jose Kabana. HBS is 
definitely a ton of work, but luckily I'm learning 
a lot!" 

There were quite a few DUs in town to 
celebrate the marriage of Greg Mount to Allison 
Cook. (Greg is now working for Arthur Ander¬ 
son.) Attending the wedding were George M. 
Cathey, Eric "LOBOT" Andrews, Dan Bordli, 

Tim Jones, Mike "Killer” Roberts, Corey Ker- 
stetter, Tom Zirps, Geoff Kelch, and Tom 
Hoffman. 

And now for the local news. . . . Seen at the 
Lip-Nos^ House "Bill and Ted's Excellent Adven¬ 
ture Part/' were the following dudes: Lowell 
Kim, Dan Kennedy, Janet Zahrahdnik, George 
M. Cathey, '88, Anthony Scotti, '86, Rich Roth, 

'86, Marri Hecker (Brown '89), and myself (all 
Lip-Nose residents), Mike Foley, Gene Cohen, 

Sue Behson, '88, Alex Jessiman, '88, T.J. Crad- 
dick, '88, Don Woodlock, '88, Lisa Shwartz, '89, 
Sonia Hwang, '89, Jackie Berger, '89, Christine 
Leveness, '89, Gary Rohrbacher (Lehigh '86), 
Sheila Neville, Dave Chen, Cary Ching, '86, Bill 
Vbn Novak, and Maria Kosloski—Stephanie 
Levin, secretary, 41 Prentiss St., Cambridge, MA 
02140, (617) 547-6673, (617) LIP-NOSE, 
dkennedy@oracle.com, or 
gmcathey@athena.mit.edu. 

88 

Rod Hinman is living in Malden, Mass., with 
Tupper Hyde and Tupperis "sweetheart," Laura 
Highstone. Rod is getting a PhD at MIT in electri¬ 
cal engineering. He still runs regularly and tries 
to do at least seven miles a day. He says he 
draws strange looks from the native Maldenians, 
probably because he trains in a pair of blaze- 
orange lycra running pants. 

Chad Raymond "is still unemployed after over 
a year of job searching. Was scraping together a 
little cash by selling 'Nixon & Quale '92 T-shirts 
in Kennebunkport over the summer but the 
Secret Service put the heat on the local police. 

All my T-shirts were confiscated, and I was told 
in no uncertain terms that if I tried any stunts 
like that in the future, I would be arrested. Am 
hoping that I will find permanent employment 
soon because student loans are getting bigger 
everyday." (Aren't everyone's?) 

Chad saw Joel Simansky at PkT during Rush 
(remember that week of food, drinks, sun, fun?) 
Chad says, "Joel appears to have healed quite 
nicely after rupturing his liver during a savage 


soccer game in Fort Worth several months ago. 

He says that there is no more steel in his body 
and he doesn't set off airport metal detectors like 
he used to." 

Apparently, Marty Scheidl called Chad to up¬ 
date him on the latest. Marty was "downloading 
programs and waiting for one of his girlfriends to 
meet him at the office. His boat is all fixed and 
just needs registering beforing launching." Does 
everyone have it as hard as you, Marty? 

David Glassner reports from USC that the 
lasers there aren't as numerous as they are at 
MIT. He says that the boys in the lab were able 
to construct some kind of mini-pizza oven using 
two IR beams and several mirrors and lenses. 

Dave took one of the pizzas home and fed it to 
his fiance because he was tired of cooking her 
dinner all the time. (Is that true?) 

Nirmala Panicked Kimber Lynn Zingei; Mary 
Lou Ravese, and Stephanie Keenan got together 
over Columbus Day Weekend. Nirmala got her 
master's in material science from Cornell this past 
summer and is now working for IBM in Fishkill, 
N.Y. Kimber is working for General Scanning and 
living in Waltham, Mass. Mary Lou is working 
for Arthur Anderson as a computer consultant 
and living with her sister in Ossining, N.Y. 
Stephanie is an ensign in the Navy, stationed at 
Naval Station New York, in "one of the worst 
neighborhoods in Brooklyn." 

Chris Cook and his wife are staying in base 
housing at Mather Air Force Base in California. 
Chris is at navigation training school and will be 
getting (will have gotten) his naval flight officer 
wings January 11, 1990. He is then expected to be 
assigned to P-3 aircraft flying out of Brunswick, 
Maine. 

I talked to Young Shin in early November, and 
he updated me on some Kappa Sigs. Young is 
currently in a training program at Morgan Stan¬ 
ley. He vacationed in Cancun in December. (He 
made sure I included this little tid-bit to make 
everyone jealous). . . . Bob Bielinski is working 
for Shearson and attending Northwestern Kellog 
Business School at night. Dante Pbgliatti is 
in grad school at BU. . . Mark Meixner is in 
San Diego. . . Pat Cobler will finish his master's 

in electrical engineering in January. Andy 
McAffee is working in Washington State. . 

Gary Frantz is working for a construction/civil en¬ 
gineering co. in Atlanta and living with Darrell 
Habberstadt and Marvin Yu, '86. . Emilio Cac- 
ciavillani is working for Smith Beckam and 
Beecham Pharmaceutical Co. He wants to go to 
UC/Irvine. . . . And, once again, Jim Pierre 
makes the headlines by rowing in the winning 
boat (by 30 seconds!) at the Head of the Charles 
in October. He rowed for \vsper Boat Club. 

Ernie Prabhakar writes from Pasadena, Calif, 
where he is attending Caltech: "Caltech is very 
much like MIT, only more so—less women, more 
nerdly. The students also have a pretty negative 
(read 'geeky') image in the community, those that 
even know Caltech exists! After MIT, though, the 
workload isn't too hard, especially considering 
that peers have been 'spoiled' by four years of 
'normal schools.' After taking 8.321 form Bob Jaffe 
last year at MIT, breezed through most of the 
quantum classes." 

Ernie finds life similar to that at MIT. He is ac¬ 
tive in Christian fellowship and a local church. 

He finds the major absences to be Wellesley and 
the MIT Assasin Guild. He finds the weather 
nicer, but misses seasons. Careerwise, he wants 
to go into high energy physics, and toys with the 
idea of living overseas after graduation. . . . Ernie 
ran into Tom Junk from Random Hall at SLAC in 
Stanford and sees Elizabeth Duxbury at Caltech. 
She is back from a year in Japan. 

1 ran into Michael Couris and about five of his 
Georgetown med buddies at 4 a m. in (of all 
places), Atlantic City! He seems to have found an 
easy way to pay back MIT loans, so he says. He 
spent the summer with the Navy in Newport, 

R.I. That's it for this month. Thanks for writ¬ 
ing!—Grace Ma, secretary, 435 E. 30th St., New 
York, NY 10016, (212) 689-8780 
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I didn't receive many cards this month, but the 
November-December issue has only been out a 
few weeks (at this writing), so maybe now that 
people are starting to see our class column, you'll 
be writing more, too! Here's what the cards and 
some other sources report. 

John Wang is now working at Lotus and living 
on Mass. Ave. somewhere between MIT and Har¬ 
vard. . . . Jeff DeRosa is working for Raytheon 
Missile Systems Prototype Lab in Bedford. . 

Mike Parker has been spotted around the Lab for 
computer Science; apparently he was able to fin¬ 
ish his VI-A at Bellcore early. 

Tim Sulzbach is finishing his VI-A with Honey¬ 
well. He has been living in Davis Square the past 
year with Sam Druckei; Mike Berube, Sayan 
Chakraborty, and Andy Shaw. Sayan is in the 
MIT Aeronautics and Astronautics Department, 
and Sam has been doing research for Zortec, a 
British software company. 

Dave Duis is finishing up his VI-A at HP Labs 
in Palo Alto. When the quake struck, he 
managed to jump under the desk, where his 
computer tried to edge him out by shaking all 
about. Dave has been taking scuba lessons, and 
will be teaching in one of the scuba classes at 
MIT in the spring. . . . Jolly Chen is also at HP, 
but he is in Waltham, Mass. He's been working 
in the Medical Group on patient monitoring soft¬ 
ware and is also trying to finish his VI-A. Dave 
and Jolly have managed to help each other with 
their theses using email. 

Amy Lim and Dave Goldstone are finishing up 
VI-As with Xerox in Palo Alto. Dave's office wall 
has several large cracks put there by the earth¬ 
quake. . . . Phil Kuhn is working at Oracle and 
had a party recently. Among those present were 
Steve Payne, Steve Malinak, and Nadine Regner. 

Brian Lim is working at the Jet Propulsion 
Labs on the Hubble Space Telescope project. 

Vittal Vasista is in the Mechanical Engineering 
Department at Stanford working in design. . . . 
Mike Fincke is at Stanford in the Aeronau¬ 
tics/Astronautics Department. After finishing his 
master's, Mike will join the Air Force as a fighter 
pilot. . . . Jeff Applebaum was recently at Stan¬ 
ford visiting his brother and friends from ATO. 

Dean Chang is also out at Stanford. The Oc¬ 
tober issue of the Review had a feature article on 
the robot he is now working on. Dean was work¬ 
ing in the Veterans Hospital when the earthquake 
struck and was able to sprint outside. He reports 
several seven-foot cracks in the walls of his room. 

John Santoro is working for Arthur Andersen 
and was recently transferred to San Francisco. . . 

Sonya Hwang is working in New York for Ar¬ 
thur Andersen, where she is sharing an apart¬ 
ment in the business district with Lisa Schwartz, 
Christine LeViness, and Jackie Berger. Mike Ho 
is also working for Arthur Andersen. 

Christie Alvord and I recently received awards 
from the Tau Beta Pi association for diverse 
achievements and service, respectively. We were 
both down at the TBP national convention in 
Columbia, S.C., where we met engineering stu¬ 
dents from a lot of schools. We were able to get 
to the state fair and a football game with Western 
State College. Also attending the conference were 
Arthur Lent and Sherrill Briese. 

Gary Curwin is working in the Phoenix area 
before returning to Cambridge to attend Harvard 
Law School. . . . Bill Greenberg has been teach¬ 
ing a freshman physics class at the University of 
Washington and was recenlty in Monterey, Calif., 
giving a talk. . . . Greg Ritchie and Eric Eileraas 
are now working at Ford in Dearborn, Mich. 

Laura Brauer is at the GE Astrospace Division 
where she is working on the space station. She is 
taking an advanced engineering class at the com¬ 
pany and has weekly problem sets. She'll be at 
Rutgers beginning in June. 

That's it for now; people want to hear from you 
so please write! Thanks, Henry Houh, secretary, 
5380 Hollow Dr., Bloomfield Hills, MI 48013 
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COURSE 

NEWS 


I CIVIL ENGINEERING 

A team of MIT scientists in the Sea Grant College 
Program has been awarded $217,041 from the 
Massachusetts Water Resources Authority. The 
funds are part of a research agreement to study 
contaminated sediment in Boston Harbor. Scien¬ 
tists at the University of Massachusetts at Boston 
have also been awarded a similar amount. The 
MIT researchers are all in the Department of Civil 
Engineering. Headed by Keith D. Stolzenbach, 
PhD '71, the team includes Ole S. Madsen, ScD 
70, Charles C. Ladd, ScD '61, Philip M. 
Gshwend, and Eric E. Adams. The combined 
MIT and UMass/Boston studies will determine 
where contaminated particles go and how much 
material is released from sediments into the 
water. 

Jim Howland, SM '39, reports that for 30 years 
he was the general manager of CH 2 M Hill, con¬ 
sulting engineers, and during that time watched 
it grow from a four-person firm to one with more 
than a thousand employees. Corvallis, Ore., 
where he resides, is home to the firm's first 
office. One of the 50 offices is in Boston. Now 
working part-time, Howland finds time to be a 
trustee of Linfield College and a member of the 
Oregon Water Resources Commission. . . . Sal¬ 
vador Miranda-Barreda, SM '82, is now working 
for British Columbia Central Credit Union as 
project coordinator. In addition, he works on 
some private contracts. He and his wife have two 
children. . . . Edward C. West, SM '56, is presi¬ 
dent of Agripost, Inc., a public company which 
converts municipal solid waste into soil condition¬ 
er. He writes, "The first plant is almost complete 
and was partially operational in October of 1989. 
Full-scale production, 4,800 tons per week, is 
scheduled for the first quarter of 1990. [When 
completed,] this Dade County, Fla., plant will be 
the largest indoor MSW composting plant in the 
United States." 

Claire Welty, PhD '89, is an assistant professor 
of civil engineering at Drexel University in 
Philadelphia, Penn., where she is teaching water 
resources engineering and hydrology. Her 
research interests are in groundwater hydrology, 
solute transport modeling, and water resources 
management. 

Konstantine P. Georgakakos, ScD '82, was 
promoted to associate professor with tenure at 
the Civil & Environmental Engineering Depart¬ 
ment of the University of Iowa. He holds an NSF 
Presidential Young Investigator Award and is a 
University Faculty Scholar at the University of 
Iowa. He continues research in hydrometeorology 
at the Iowa Institute of Hydraulic Research and 
is one of three technical co-directors of the 
Computational Laboratory for Hydrometeor¬ 
ology and Water Resources at the Univer¬ 
sity. 

Last fall, Donald T. Goldberg, '54, was elected 
the 26th president of the American Consulting 
Engineers Council of New England (ACEC/NE), 
which represents the businesses and professional 
interests of independent, private-practice en¬ 
gineering firms throughout New England. Gold¬ 


berg is founder and CEO of Goldberg-Zoino & 
Associates. . . . Tufts University Associate Profes¬ 
sor Lewis Edgers, PhD '73, has been elected 
president of the Boston Society of Civil Engineers 
(BSCES), the oldest engineering society in the 
country. 

Lehigh University President Peter Likins, SM 
'58, was appointed to a sbc-yekr term on the 
board of directors of the Council on Library 
Resources, headquartered in Washington, D.C. 

The Council is a private operating foundation 
that helps libraries take advantage of emerging 
technologies and improve operating performance. 
Likins has written numerous articles and en¬ 
gineering mechanics textbooks and has served as 
a consultant to most major U.S. aerospace compa¬ 
nies, as well as government agencies in the Unit¬ 
ed States and Europe. He has served on a 
number of national and international advisory 
boards. 

Robert A. Karasek, PhD 76, and Tores Theorell 
are the authors of Healthy Work: Stress , Productivi¬ 
ty, and the Reconstruction of Working Life (Basic 
Books). With a tentative publication date in Janu¬ 
ary, the book studies job-related stress and 
declining productivity, and offers a new approach 
to creating healthy work environments. Karasek 
teaches in the Department of Industrial and Sys¬ 
tems Engineering at the University of Southern 
California. . . . Sierra-Misco, Inc., has promoted 
David C. Curtis, PhD '82, from vice-president of 
marketing and head of the firm's software divi¬ 
sion in Sacramento, to president and COO. Ac¬ 
cording to a company press release, Curtis' 
promotion follows five years of increasing 
revenues, a direct result of his leadership and 
team-working ability. A pioneer in the computer¬ 
ized flood-warning industry 12 years ago, Sierra- 
Misco develops, installs, and maintains 
microcomputer-based systems used in the water 
telemetry field, including irrigation and ground- 
water applications. 

E. Lionel Pavlo, ScD '32, civil engineer and 
specialist in the field of suspension-bridge de¬ 
sign, died at his home in Manhattan on Septem¬ 
ber 10, 1989. Early in his career, Pavlo worked 
with master bridge designer Leon Mossief, where 
his first assignment was to check the stresses in 
the Golden Gate Bridge towers. Other work with 



Mossief included stress and deflection analysis of 
the San Francisco-Oakland Bay Bridge towers. He 
was the head of his own firm, Pavlo Engineering 
Co., which he launched in 1947. During this peri¬ 
od he was involved in the design of over $1 bil¬ 
lion worth of large bridges and highway 
construction. He was the first to introduce com¬ 
posite design to bridge structures in this country 
when he used it on the Belt Parkway Viaduct in 
Brooklyn, N. Y. Pavlo published many articles on 
the subject which led to the wide acceptance of 
this practice and the subsequent savings of mil¬ 
lions of dollars in construction costs through¬ 
out the industry. In 1970, Pavlo was awarded 
first prize in an international bridge-design 
competition sponsored by the Italian govern¬ 
ment. 

II MECHANICAL ENGINEERING 

From Arlington Heights, fll., Douglas Reitz, SM 
'83, writes, '1 am currently working for Baxter 
Healthcare in the Chicago area. I work at the 
R&D facility on intravenous drug and solution 
delivery systems. I am active in the local MIT 
club and enjoy activities." . . Ashok Boghani, 

ScD 74, manages the transportation consulting 
practice of Arthur D. Little. . , . Louis Guy Tarri- 
cone, SM '85, recently married Jean Marie Gudai- 
tis. Self-employed in the Boston area, he works 
as a consultant in the computer field. 

John Psarouthakis, '57, has written Better Makes 
Us Best (Productivity Press, 1989). The book re¬ 
lays his philosophy on performance improvement 
for any business or individual by focusing on ful¬ 
fillment in work. A quote on the book jacket 
says, "Psarouthakis' spirited message is simple, 
direct, clear, entertaining and refreshingly honest. 
It would inspire the troops in any and all 
companies—from the floor sweeper right on up to 
the CEO—to stand up and cheer for its human 
warmth and basic truths. Terrific book." 
Psathouthakis developed his philosophy over the 
years as the founder of J.P. Industries in Ann Ar¬ 
bor, Mich. His firm seeks out underperforming 
manufacturers of durable goods, acquires them, 
and turns them around. 

The Alumni/ae Association has learned of two 
deaths. George R. Brodie, SM '32, of Mount 
Dora, Fla., died August 3, 1989. He spent his 
career as a mechanical engineer in the printing 
and graphic arts industry. Over the years he was 
credited with 13 patents for printing presses and 
related equipment. He gained a national and in¬ 
ternational reputation, with clients such as Motter 
Printing Press Co. and Reader's Digest Co., as 
well as clients abroad in Germany, Sweden and 
France. An avid golfer, Brodie built a three-hole 
golf course on his property, known as the Dane's 
Run Golf Course. . . George Brown, '51, died 

September 1, 1989. He was an assistant and as¬ 
sociate professor of engineering at MIT from 1954 
to 1966, and a mechanical engineering professor 
at the University of Rhode Island since 1966. At 
the time of his death, he was a consultant to the 
Naval Underwater Systems Center in Newport, 


TECHNOLOGY REVIEW MIT 35 







R.I., and the Allied Signal Corp. of Morristown, 
N.J. He was an authority on propulsion systems 
and combustion of liquid metals. 

m MATERIALS SCIENCE 
AND ENGINEERING 

John Zotos, MTE '67, was awarded Northeastern 
University's Outstanding Alumni Award in 
Science and Technology for 1989 at NU's Annual 
Founders' Day Convocation held last October. 
Currently he is serving NU as professor of 
mechanical engineering and administrator of the 
part-time evening program in M.E. He has been 
teaching on a full-time basis since 1960. In addi¬ 
tion, he has done considerable research in materi¬ 
als and metal processing, mathematical modeling, 
process control, joining processes, etc. He has 
written many technical papers and books and 
serves as a material and metallurgical consultant 
and lecturer throughout the world. Although he 
is still without any hip joints due to eleven un¬ 
successful hip implant operations, he has been 
performing his academic and professional duties 
without any time losses since the fall of 1986. 

Rosendo Fuquen, ScD '82, has been named 
manager of Nondestructive Evaluation and Sen¬ 
sor Technologies in the Timken Co.'s Technology 
Center in Canton, Ohio. He started with the 
company in 1982 as a senior research metallurgist 
and has also held positions as section leader of 
steel products research and most recently as 
manager of material sciences. . Klaus M. 
Zwilsky, '54, staff director of the National Materi¬ 
als Advisory Board, Washington, D.C., has be¬ 
come president of ASM International for the 
1989-90 term. He moves up to this position after 
a one-year term as vice-president and trustee of 
the technical society. Diran Apelian, ScD 73, 
Howmet Professor of Materials Engineering and 
director of the Materials Research Center at Drex- 
el University, has been awarded the Henry Mari¬ 
on Howe Medal by ASM International. He was 
selected as one of three authors whose papers 
were the best of those published in specific 
volumes of Metallurgical Transactions. 

ASM International has recognized as Fellows 
the following for distinguished contributions to 


the field of advanced materials: Matthew J. 
Donachie, Jr., ScD '58, staff project engineer 
materials engineering, Pratt & Whitney, "for a 
continuing commitment to materials education 
and significant contributions to superallov de¬ 
velopment by application of computer tech¬ 
niques"; David E. Laughlin, PhD 73, 

Department of Metallurgical Engineering and 
Materials Science, Camegie-Mellon University, 

"for outstanding research and teaching achieve¬ 
ments in continuous-phase transformations as 
they affect microstructure, properties and their 
respective phase diagrams"; Henry J. Rack, '64, 
professor of mechanical engineering and metallur¬ 
gy, Department of Mechanical Engineering, Clem- 
son University, "for pioneering contributions in 
high-performance materials leading to the de¬ 
velopment and commercialization of titanium al¬ 
loy sheet and reinforced metal matrix 
composites"; Wayne L. Worrell, '59, associate 
dean of Graduate Education & Research, School 
of Engineering and Applied Science, University 
of Pennsylvania, "for the development and appli¬ 
cation of innovative high-temperature materials 
having novel chemical, electrochemical, and elec¬ 
trical properties"; Thomas W. Eager; Leaders for 
Manufacturing Professor of Materials Engineering, 
MIT, "for major research contributions to the the¬ 
ory and practice of welding and joining." 



ARCHITECTURE 


An architectural historian and an anthropologist 
have been selected as the first two winners of the 
Kevin Lynch Award, which carries an honorarium 
and is administered by MITs Department of Ur¬ 
ban Studies and Planning. It will be presented 
annually for a book, research project, or built en¬ 
vironment that expands understanding of the hu¬ 
man environment or exemplifies the creation of 
an environment with the participation of the peo¬ 
ple who use it. The late Kevin Lynch, '47, was a 
distinguished MIT alumnus, urban designer, 
author, and member of the faculty of the School 
of Architecture and Planning for 30 years. He 
helped to develop the Department of Urban 
Studies and Planning into one of the most 


renowned in the world. He died in 1984 and fa¬ 
mily, friends and colleagues organized an effort 
in 1988 to establish an award in his memory. A 
portion of the fund supports acquisitions for the 
Rotch Library of Architecture and Planning. This 
year's winners were William L. MacDonald, re¬ 
cently retired from Smith College, for his book 
The Architecture of the Roman Empire, W. II: An 
Urban Appraisal; and Eric R. Waif of the Herbert 
H. Lehman College of the City University of New 
York for his book Europe and the People without 
History. In both cases, the committee said, the 
books embodied the beliefs of Lynch, "who also 
saw and built connections." 

From Portland, Ore., Aron Faegre, MAR 76, 
sends word that his company is designing an 
educational trail through a tidal area in a state 
park. He is also working on plans for a low- 
income housing project, planning a seaplane 
base, and will soon be performing the musical 
saw in a short theatrical skit about chaos. . . 

Peter C. Sugar, MAR '60, writes that his office is 
in its fourth year and continues to thrive, with 
four employees and a practice in commercial, 
residential, and public projects. They won a Com¬ 
monwealth of Massachusetts DCPO Design 
Award for their study for the Fort Devens Nation¬ 
al Guard Armories in 1988. . . Robert Deshon, 
MAR '40, writes, "Keep the Tech Review coming, I 
look forward to each issue." We like reporting 
news like that! 

Richard H. Kuehl, MAR '67, is now vice- 
president of the Robinson Green Berretta Corp. 

He was formerly director of design of the Provi¬ 
dence, R.I., architectural, engineering, and design 
firm. . . . The American Institute of Architects' 
New England Regional Council has awarded an 
honorable mention for the design of the addition 
to Youville Hospital and Rehabilitation Center in 
Cambridge, to Payette Associates, Architects and 
Planners of Boston. Principal in charge of the 
project was John Ruffing, MAR '61. . . . Jeffrey 
Heller, '64, is now in his fifth year as president 
of Heller & Leake, Architects in San Francisco. 

He recently returned from Soviet Armenia as part 
of the A1A/CCALA Armenian Earthquake Urban 
Design Assistance Task Force. Heller it Leake has 
just been contracted to design the City Hall 
Mixed-Use Public/Private Complex in Orlando, 



One of the first six winners of the 
Praemium Imperiale, a new $100,000 
international prize for lifetime 
achievement in the arts, is architect 
l.M. Pei, '40, the Japan Art Associa¬ 
tion announced last fall. At left is 
the new Morton H. Meyerson Sym¬ 
phony Center in Dallas designed by 
Pei, who was also cited for such 
works as the Pyramid of the Louvre ■ 
in Paris and the East Wing of the 
National Gallery of Art in Washing¬ 
ton, D.C. The other winners were 
conductor and composer Pierre 
Boulez of France, in music; film 
director Marcel Came of France, in 
theater/film; artists David Hockney 
of Britain and Willem de Koonig of 
the United States, in painting; and 
Umberto Mastroianni of Italy, In 
sculpture. 
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Fla. They are also working on the tallest high rise i 
to date in Manila, Philippines, and the State As¬ 
sembly building in Sacramento, Calif. They were 
winners for the past two years in the San Fran¬ 
cisco Office Development Limitation Program, 
better known as the "beauty contest," for their 
design of the 524 Howard Street office building in 
San Francisco. 

V CHEMISTRY 

Head of the Department of Chemistry Mark S. 
Wrighton is to be the first holder of the Ciba- 
Geigy Professorship and Research Endowment. 

The company established a $3 million fund for 
both a professorial chair and a research endow¬ 
ment in the Department of Chemistry. With inter¬ 
national headquarters inJJasel, Switzerland, the 
company is engaged primarily in the develop¬ 
ment, manufacture and marketing of a wide vari¬ 
ety of pharmaceuticals, special-purpose 
chemicals, electronic equipment, lasers, and 
vison-care products. MIT President Paul Gray, '54, 
praised Ciba-Geigy for "its long-term philanthrop¬ 
ic commitment to teaching and scientific 
research." He also noted that this gift "marks the 
first time an endowment at MIT will support 
both a professor's salary and the research in the 
professor's laboratory." Wrighton has published 
more than 250 research papers and has won 
numerous awards, including the American Chem¬ 
ical Society's annual award in 1980 as the nation's 
leading young researcher in pure chemistry and a 
John D. and Catherine T. MacArthur Foundation 
Fellowship given to "exceptionally talented" in¬ 
dividuals. His work covers a broad range: pho¬ 
tochemistry, molecular electronics, surface 
chemistry, and transition metal catalysis. Among 
other endeavors, he is trying to convert solar 
energy directly into electricity or chemical energy 
by seeking to mimic chemically the process of 
photosynthesis by which plants convert sunlight, 
water, and carbon dioxide into energy. 

Terry Newirth, PhD 71, is currently taking his 
turn as chair of the Chemistry Department at 
Haverford College in Philadephia. During the 
summer he is also director of a program of 
science enrichment for mostly minority high- 
school students. The program is funded by the 
William Penn Foundation. . . . Paul D. 

Mogolesko, PhD '72, is manager of manufactur¬ 
ing services in the Polymer Products Division at 
American Cyanamid Co. He has two children 
and his family resides in Wayne, N.J. . . . From 
Princeton, N.J., John E. Sheats, PhD '66, writes 
that he was host for Macromolecule-Metal Com¬ 
plexes III at an international conference on metal- 
containing polymers at Rider College, Lawren- 
ceville, N.J., last summer. . . Jeffery S. Carter, 

PhD '86, is a research investigator at NutraSweet 
in the Chemical Product Discovery Group in 
Mount Prospect, Ill. . . . Allen H. Keough, PhD 
'56, technical director of Metallized Products, Inc., 
in Winchester, Mass., is now also a director of 
Vitronics Corp. in Newmarket, N.H. 

Lehigh University's Albert C. Zettlemoyer, PhD 
'41, provost and professor of chemistry emeritus, 
received an award from the American Chemical 
Society (ACS) for 30 years of continuous service 
on its national council. He has chaired numerous 
committees, served on the board of directors, and 
was national president in 1981. He continues his 
research in the physical chemistry of inks and 
printing plates. . . . Robert A. Laudise, PhD '56, 
director of the Materials Chemistry Research Lab 
at AT&T Bell Labs and adjunct professor of 
materials science at MIT, has been recognized 
with an American Chemical Society Award in the 
Chemistry of Materials. In the October 2, 1989, is¬ 
sue of C&EN he is cited as "a leader in research 
on the chemistry of materials, particularly the 
growth and properties of single crystals of elec¬ 
tronic materials." The article continues, "Laudise's 
major accomplishment has been the systematic 
study of the chemistry of hydrothermal 


| syntheses—the use of high-temperature, high- 
| pressure water to carry out chemical reactions 
and grow crystals that would not be possible at 
I more usual conditions. He and his associates at 
AT&T Bell Labs helped clarify the processes used 
to prepare synthetic quartz, which has led to vital* 
commercial applications in frequency control and 
timing functions in modem electronics. Using 
hydrothermal synthesis, Laudise has prepared 
materials ranging from ruby to semiconductors 
and optical materials such as potassium titanyl 
phosphate, which is used widely for laser eye 
I surgery. He was among the first to rationalize the 
chemistry underlying crystal growth and to recog¬ 
nize that chemistry should play a key role in 
materials and modem electronics." Recently, work 
done by Laudise in collaboration with colleagues 
at E.I. du Fbnt de Nemours & Co. and at Litton 
Industries, was awarded an R&D-100 Award. 

They devised a new technique for the preparation 
of potassium titanyl phosphate which is presently 
the most efficient material for converting infrared 
laser light into a highly intense visible green be¬ 
ing. An important application is in surgery. These 
awards are given by Research Dei'elopment Magazine 
to the 100 most important technological contribu¬ 
tions in the United States each year. And to top 
off this year of solid recognition the International 
Organization for Crystal Growth established in 
1989 the Laudise Prize, an award for experimental 
crystal growth. The first Laudise Prize was award¬ 
ed in Sendai, Japan, last summer. 

The Alumni/ae Association received word of 
the death of Robert A. Beh, SM 74, on Septem¬ 
ber 5, 1989. A longtime resident of Somerville, 
Mass., he was a senior health physics technician 
at Massachusetts General Hospital. Beh was the 
author of many scientific publications, as well as 
a member of the American Chemical Society and 
| the Health Physics Society. 

ELECTRICAL ENGINEERING 
AND COMPUTER SCIENCE 

Martin E. Kaliski, PhD 71, a professor in 
California Polytechnic's electronic and electrical 
engineering department since 1986, has been 
named to a three-year term as department chair¬ 
man. Before working at Cal Poly, he taught elec¬ 
trical and computer engineering at Northeastern 
University for 13 years. He has been a principal 
investigator on research contracts with General 
Electric's corporate R&D program, Northern Tele¬ 
com, and the Air Force's Office of Scientific 
Research. The author of numerous technical 
papers, he has also written two programming 
textbooks and is now working on a third. . . . 
Rulon G. Shelley, SM '49, has recently retired as 
president of Raytheon Corp., Lexington, Mass. . . 

Douglas T. Ross, SM '54, has become chair 
emeritus of SofTech, Inc. He will continue as a 
director of the Waltham, Mass., company. 

Analog Electronic Circuits: Analysis and Applica- 
tibns (Addison Wesley, 1989), a textbook by 
Robert B. Northrop, '56, is already in use at the 
University of Connecticut, where Northrop is a 
professor. . . . Erik Mueller '81, has written 
Daydreaming in Humans and Machines: A Computer 
Model of the Stream of Thought (Ablex Publishing 
Corp., 1989). 

John Delmonte, SM '34, has finished his tenth 
book. MetaTPolymer Composites was sent to press 
with an anticipated fall 1989 publishing date. Del¬ 
monte and his wife recently celebrated their 55th 
wedding anniversary. 


VI-A INTERNSHIP PROGRAM 

This is being written in early November, to be 
read during next February's frigid winter, our un¬ 
seasonable "Indian Summer" weather will be 
only a wistful memory. New England's notorious 
fall foliage season was foreshortened this year, 
due to week-long rains. 

MIT Professor Richard B. Adler, ScD '49, who 


has stepped down as the associate head for Elec¬ 
trical Science & Engineering after eleven years, 
has now assumed the new position of co-director, 
along with Professor Dimitri A. Antoniadis, of 
the Microsystems Technology Laboratories (MTL), 
which he played a major role in establishing. We 
wish him well in his new position. 

A number of VI-A'rs have recently received 
honors. D. Bruce Montgomery, SM '57, has be¬ 
come the first recipient of an annual Fusion Tech¬ 
nology Award given by the Nuclear & Plasma 
Sciences Society of the IEEE. The citation reads 
"for pioneering contributions to high-field magnet 
development for both the Alcator tokamaks, for 
broader fusion applications, and for excellence in 
engineering management and oversight, both at 
MIT and at a national level". Bruce is associate 
director of the MIT Plasma Fusion Center and 
head of the Center's Technology & Engineering 
Division. . . . The Japanese government has be¬ 
stowed the Order of the Rising Sun on Professor 
Eugene B. Skolnikoff, SM '50, for "his many 
contributions to the promotion of friendship and 
mutual understanding between Japan and the 
United States." He is currently in the Department 
of Political Science and with MIT's Center for In¬ 
ternational Studies. 

Professor Stuart E. Madnick, PhD 72, has been 
named as the first John Norris Maguire Professor 
of Information Technology at MITs Sloan School. 
Madnick, who has made notable contributions in 
the areas of database systems, operating systems, 
and software engineering, is also widely recog¬ 
nized as an authority in the management implica¬ 
tions of information technology. . . . Named as a 
new member of the executive committee of the 
Council on Competitiveness is Raymond S. Stata, 
SM '58, chairman and a founder of Analog 
Devices, Inc. The Council is a non-partisan group 
of 158 CEOs representing business, labor, and 
higher education. "Like father, like son," Ray's 
son, Raymie '90, is currently enrolled in the VI-A 
Program. 

Michael A. Isnardi, PhD '86, received an 
honorable mention from the Eta Kappa Nu As¬ 
sociation as part of their 1988 Outstanding Young 
Electrical Engineer awards. Mike is a principal in¬ 
vestigator at the David Samoff Research Center, 
Princeton, N.J. ... A member of the jury for 
Mike's award was our Allan C. Schell, ScD '61, 
chief scientist, U.S. Air Force Systems Command, 
Washington, D.C. The jury consisted of six promi¬ 
nent educators, industrialists, or professional 
leaders. The awards are made annually with an 
August 1st deadline for nominations for that year. 

Last June the Rockwell International Corp. in¬ 
stituted a Graduate Fellowship Program "to en¬ 
courage engineering and science students to 
pursue doctoral degrees and become educators." 
Two MIT VI-As were among the 22 selected this 
year: Paul E. Beckmann, SM '89, and Theodore 
M. Bloomstein, SM '89. Both are currently pursu¬ 
ing doctorates in Course VI following their 
SB/SMs from VI-A. 

Geoffrey J. Bunza, PhD '81, was here on a 
recruiting visit for Mentor Graphics of Beaverton, 
Ore., where he is general manager of the 
Design & Automation Division. Geoff and yours 
truly had a great reunion over dinner at Legal 
Seafood. 

Edward C. Giaimo, SM 75, phoned following 
an Alumni/ae Club meeting in Seattle. I learned 
that Zetron, Inc., where he works, is doing very 
well—as is his recent marriage. . . . Carl M. 
Pietrzak, '61, of Motorola/Schaumburg stopped 
by for a visit and had a great reunion with Moto¬ 
rola's VI-A advisor. Professor Leonard A. Gould, 
ScD '53, and VI-A Director Kevin O'Toole, NE '57 
(XIII). 

Jonathan L. Sherred, SM '88, who lives in West 
Newton, Mass, and works for DEC/Hudson, 
stopped in one day for a visit. 

Lastly, Thomas R. Shiple, SM '87, was at MIT 
for a conference and I had a nice chance to talk 
with him. Tom is also with DEC/Hudson. . . . We 
still continue to receive visits and correspondence 
from Vl-A alumni/ae. You’re encouraged to follow 
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suit by phoning, writing, or visiting when you 
pass through the area!—John A. Tucker, Director 
(Emeritus) VI-A Internship Program, MIT, Rm 
38-473, Cambridge, MA 02139. 


BIOLOGY 

Cynthia J. Kenyon, PhD '82, assistant professor 
of biochemistry at the University of California, 
San Francisco, has been awarded a David and 
Lucile Packard Fellowship in Science and En¬ 
gineering. Kenyon will receive $100,000 per year 
for five years for research and expenses such as 
scientific equipment, research supplies, and 
scholarship support for graduate students. 


PHYSICS 

Reinhard Schumacher, PhD '83, writes that since 
1987 he has been on the faculty of Carnegie Mel¬ 
lon University as assistant professor of physics. 
Recently reappointed, he is involved in nuclear 
and particle physics experimental work at Brook- 
haven, CERN, and the Swiss Institute for Nuclear 
Physics. . . . Philip C. Clapp, PhD '63, professor 
at the University of Connecticut Metallurgy 
Department and Institute of Materials Science, 
was invited to Pakistan as a guest of the govern¬ 
ment to be a keynote speaker at the International 
Symposium on Advanced Materials held in Is¬ 
lamabad last fall. Clapp's address was entitled 
"Advanced High-Temperature Metallic Materials" 
and reviewed the most currently promising alloy 
developments for use in applications such as the 
National Aerospace Plane. He also presented two 
other papers on experimental and computer 
simulation studies of fracture in high-temperature 
alloys. 

Lawrence J. Varnerin, '47, professor of computer 
science and electrical engineering at Lehigh 
University, has been granted tenure at the rank of 
full professor. He specializes in magnetic 
phenomena, devices, and materials. . Donna 
j. Bastien, PhD '74, has been promoted to divi¬ 
sion manager at Bellcore's Navesink Engineering 
and Research facility in New Jersey. Her group 
analyzes packet switching and intelligent network 
products and performs traffic capacity analyses of 
switching systems. Bastien worked at Bell Labs 
for ten years before joining Bellcore in 1984. . . . 
James S. Hyde, '54, wears many hats. At the 
Medical College of Wisconsin he is professor of 
radiology, chair of the Biophysics Graduate Pro¬ 
gram, and director of the National Biomedical 
Electron Spin Resonance Center (a Research 
Resource sponsored by the National Institutes of 
Health). Last fall he received an honorary doc¬ 
torate from Jagiellonian University in Krakow, 
Poland. Founded in 1364, the University present¬ 
ed the degree in a "rich medieval ceremony" and 
cited Hyde "for his immeasurable contributions to 
the discipline of biophysics and to the develop¬ 
ment of many techniques to probe minute biolog¬ 
ical systems," according to the Medical College 
press release. 





R.N. Noyce J.A. Seidett 


Lawrence M. Krauss, PhD '82, associate profes¬ 
sor of physics and astronomy at Yale University 
and visiting scientist at the Harvard-Smithsonian 
Center for Astrophysics, has written The Fifth Es¬ 
sence: The Search for Dark Matter in the Universe 
(Basic Books). From inside the book jacket: "The 
scientific search for this elusive dark matter is 
now challenging our keenest minds and most 
sensitive instruments. At hand are new solutions 
to such ultimate puzzles as the fundamental 
structure of matter, the formation of galaxies, and 
whether the universe will continue to expand 
forever or halt and reverse, ending in a fiery "Big 
Crunch." . . . MIT Professor Emeritus Philip 
Morrison, is a contributing author of The 
Microverse. According to the cover, it is "a grand 
tour of the invisible world that is part of every 
human being, every atom, and every star. A dra¬ 
matic collaboration between the world's leading 
scientists and science fiction authors." 

The National Academy of Engineering (NAE) 
has awarded the first international Charles Stark 
Draper Prize to Robert N. Noyce, PhD '53, and 
Jack S. Kilby. They are recognized by the scientif¬ 
ic and engineering community as "independent 
co-inventers of the monolithic (meaning formed 
by a single crystal) integrated circuit, better 
known as the semiconductor microchip," accord¬ 
ing to an NAE press release. Noyce is the presi¬ 
dent and CEO of Sematech in Austin, Tex., as 
well as co-founder of Fairchild Semiconductor 
and the Intel Corp. The Draper Prize, to be 
awarded every two years, honors individuals who 
have contributed significantly to the advancement 
of engineering and whose achievements have 
produced important benefits for the "well-being 
and freedom of all humanity." 

The Alumni/ae Association has received word 
that Nobel Prize-winning physicist William 
Shockley, PhD '36, died on August 12, 1989, at 
his home on the Stanford University campus. He 
shared the 1956 honor for physics with John 
Bardeen and Walter H. Brattain for their work at 
Bell Telephone Labs in developing the transistor. 
This breakthrough made the vacuum tube obso¬ 
lete and is now used in the brain centers on 
devices ranging from the space shuttle to 
videocassette recorders, from calculators to com¬ 
puters. Shockley was also well known for his 
controversial views on genetics, intelligence, and 
sterilization. 

X CHEMICAL ENGINEERING 

Richard D. Packard, SM '51, writes that he is 
now "completely retired" after a career as a 
colonel in the Army Corps of Engineers,, a con¬ 
sulting engineer with Arthur D. Little, and 
manager of new product development at Infrared 
Industries, Inc. . . . Lisa E. Faeth, CHE '84, con¬ 
tinues to work for the Environmental Protection 
Agency in Washington, D.C., writing regulations 
and doing chemical risk assessments. . . . From 
Edgar B. Gutoff, ScD '54, we receive word of his 
early retirement from Polaroid in the fall of 1988. 
He is now consulting on coating technology and 
statistics, as well as teaching one graduate course 
a year as an adjunct professor at Northeastern 
University. . . . Robert W. Davis, SM '50, has re¬ 
tired as president and CEO from Chevron Chemi¬ 
cal Corp. in El Cerrito, Calif. 

Ann Reese Comfort, PhD '88, and James H. 
Comfort, PhD '88 have a new son, James Reese 
Comfort, bom on July 5, 1989. They are now liv¬ 
ing in Yorktown Heights, N.Y., where Jim works 
for IBM Research. Ann commutes to Ardsley, 
where she works for Ciba Geigy's Basic Phar¬ 
maceutical Research Group. . . . Ferrofluidics 
Corp. has created a research grants program in 
honor of Ronald E. Rosensweig, ScD '59. He co¬ 
founded Ferrofluidics in 1968, served as founding 
president and technical director until 1972, and 
then as a member of the board of directors until 
1983. He is currently a scientific advisor at Exxon 
Research & Engineering Co. He was cited for 
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"outstanding contributions in the fields of fer- 
rofluid science and technology which spans near¬ 
ly a century." Up to five $5,000 grants will be 
awarded annually. ... In Cambridge, Noubar 
Afeyan, PhD '87, has founded PerSeptive Bi¬ 
osystems, Inc., with Purdue University Professor 
Fred Regnier as his partner. The new company's 
goal will be "to develop new technologies that as¬ 
sist the biochemist/engineer developing purifica¬ 
tion processes. Current means of isolating 
biomolecules and pharmaceuticals are often ineffi¬ 
cient and extremely expensive." According to 
Afeyan, past emphasis has focused primarily on 
the discovery of new biopharmaceuticals, and his 
company will focus on the efficient production of 
these important biomolecules. . . . Ralph Lan¬ 
dau, ScD '41, vice-president of the National 
Academy of Engineering, chaired the NAE's 25th 
Anniversary Recognition Program held last 
October. 

The Alumni/ae Association has been notified of 
the death of Howard George Hipkin, ScD '51, on 
June 12, 1989. He worked as a chemical engineer 
in R&D at C.F. Braun for 20 years and at the 
Bechtel Corp. In 1982 he retired, and was named 
a Fellow of the American Institute of Chemical 
Engineers in recognition of his many contribu¬ 
tions to the profession. 



URBAN STUDIES 
AND PLANNING 


An architectural historian and an anthropologist 
have been selected as the first two winners of the 
Kevin Lynch Award, which carries an honorarium 
and is administered by MIT's Department of Ur¬ 
ban Studies and Planning. It will be presented 
annually for a book, research project, or built en¬ 
vironment that expands understanding of the hu¬ 
man environment or exemplifies the creation of 
an environment with the participation of the peo¬ 
ple who use it. The late Kevin Lynch '47 was a 
distinguished MIT alumnus, urban designer, 
author, and member of the faculty of the School 
of Architecture and Planning for 30 years. He 
helped to develop the Department of Urban 
Studies and Planning into one of the most 
renowned in the world. 

He died in 1984, family, friends, and colleagues 
organized an effort in 1988 to establish an award 
in his memory. A portion of the fund supports 
acquisitions for the Rotch Library of Architecture 
and Planning. This year's winners were William 
L. MacDonald, recently retired from Smith Col¬ 
lege, for his book The Architecture of the Roman 
Empire, Vol. 11: An Urban Appraisal ; and Eric R. 
Wolf of the Herbert H. Lehman College of the 
City University of New York for his book Europe 
and the People without History. In both cases, 
the committee said, the books embodied the be¬ 
liefs of Lynch, "who also saw and built con¬ 
nections." 

Gregory Sobel, MCP '88, writes he was admit¬ 
ted to the Massachusetts Bar in 1987 and the 
New York Bar in 1989. He has a solo law and 
consulting practice specializing in alternative dis¬ 
pute resolution (mediation) and environmental 
policy. He is currently serving as associate direc¬ 
tor for court programs at the Massachusetts 
Mediation Service. . . . Jane Adler Seiden, SM 
'88, has been appointed project manager at Equi¬ 
ty Ventures, Inc., a real-estate development firm 
in Warwick, R.I. 

The Alumni/ae Association has received word 
of the death of Alan C. Eng, MCP '80. He died 
in a hotel fire while on a business trip to Harbin, 
China, in 1985. 


XII 


EARTH, ATMOSPHERIC AND 
AND PLANETARY SCIENCES 


Raymond J. Harpin, SM '80, has taken a position 
with Groundwater Technology, Inc., as a senior 
geologist. . . . From Marseilles, France, Andre J. 
Kermabon, SM '56, writes that SYMINEX, which 



T.E. Fahy 


he created in 1974, has focused its main activities 
in the field of underwater acoustics and associat¬ 
ed systems for the defense industry. The compa¬ 
ny had to face the dow nturn of the offshore 
industry, a field they were involved in for over 
ten years. Last year, his company received the 
Prize for International Promotion of Technology 
from the promotion branch of the United Na¬ 
tions. He and his Austrian wife have two 
children. 

A group of student weather forecasters in the 
department's Center for Meteorology and Physical 
Oceanography at MIT have captured top honors 
in all three of the group forecasting categories of 
the National Forecasting Contest. About 300 stu¬ 
dents and faculty from 16 universities around the 
country matched wits in forecasting weather for 
seven different U.S. cities. The contest, which ran 
from October 1988 to May 1989, required the par¬ 
ticipants to forecast every day for a two-week 
period the next day's maximum and minimum 
temperatures and amount of precipitation. For the 
first time in the recent history of the contest, one 
school has captured three titles: best team aver¬ 
age score, best average score for the periods of 
participation, and best five forecasters. 

The Alumni/ae Association has been informed 
that Edward B. Temple, II, '52, died on October 
16, 1975. No further information was provided. 


OCEAN ENGINEERING 

Pabitra Mukerji, SM '80, writes, "I am working 
as a senior consulting naval architect for McDer¬ 
mott International in New Orleans, where I'm in¬ 
volved in solving problems related to 
McDermott's worldwide fleet of floating ves¬ 
sels/ships. My work is mainly in hydrodynamics 
and structural aspects of these vessels. I'm also 
pursuing a graduate degree in computer science 
at Duke and Tulane Universities on a part-time 
basis." . . . Francis Packer, NE '51, continues to 
work part-time as an adjunct math professor at 
Kean College in New Jersey. He finds it "a good 
way to ease into retirement." . . . Navy Lieu¬ 
tenant Commander Richard A. Bass, SM '89, re¬ 
cently reported for duty with the supervisor of 
Shipbuilding Conservation and Repair at the 
May port Naval Station, Jacksonville, Fla. 

Celebrating the 100th anniversary of its found¬ 
ing, the Webb Institute of Naval Architecture in 
Glen Cove, N.Y., has designated its first named 
professorship. Jacques B. Hadler, SM '47, is the 
first James J. Henry Professor of Naval Architec¬ 
ture. Hadler, recognized as an authority on ship 
hydrodynamics and propeller design, has been 
on Webb's faculty since 1979. During that time he 
has also served as the college's dean and as direc¬ 
tor of research. 

Thomas E. Fahy, OCE '76, recently retired from 
the U.S. Navy, has been named as manager of 
Washington operations for the SPD Technologies 
Companies. In this newly created position, Fahy 
will handle all facets of Washington business with 
the U.S. Navy and other branches of the military 
on behalf of SPD. 

ICorrection: it ivas reported erroneously in this 
column last October that MIT Professor of Marine 
Systems Ernst G. Frankel, MME '60, has retired 
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from the Department. Erankel is a full-time faculty 
member teaching three subjects. Our sincere apologies 
for the error.] 


ECONOMICS 

Robert C. Feenstra, PhD '81, has edited Trade 
Policies for International Competitiveness. (University 
of Chicago Press, 1989). . . . David A. Garvin, 
PhD 79, an authority on the management of 
product quality and the competitive role of 
manufacturing, has been promoted to full profes¬ 
sor with tenure at Harvard Business School. Gar¬ 
vin's research interests focus on the areas of 
operations strategy and the techniques of case- 
method teaching. He is especially interested in 
understanding the determinants and management 
of superior quality and service, the role and ac¬ 
tivities of corporate manufacturing, and the plan¬ 
ning and execution of manufacturing strategy. 
Garvin has published in many journals and has 
written Managing Quality: The Strategic and Com¬ 
petitive Edge. He is collaborating with C. Roland 
Christensen on a book to be titled Education for 
Judgement: The Artistry of Discussion Leadership. A 
member of the school's faculty since 1979, Garvin 
has taught many courses and serves as faculty 
chair of the executive education course "Manufac¬ 
turing in Corporate Strategy." 


MANAGEMENT 

Beatrice E. Ballini, SM '86, is a manager at Bain 
& Co., a management consulting company in 
Boston. She previously worked for the same com¬ 
pany in London and Paris. . . . Emery G. Olcott, 
SM '63, has been named a director of Yankee 
Systems, Inc., in Rocky Hill, Conn. He continues 
as president and CEO of Canberra Industries, 

Inc., in Meriden.Joel H. Lamstein, '70, is 

president of John Snow, Inc. The company 
celebrated its tenth anniversary and received the 
largest contract for population services to Africa 
from the Agency for International Development. . 

. . Carl P. Lehner, SM '80 and Sandra Lehner, 

SM '80 are pleased to announce the birth of a 
son, Walter William, on Sept 18, 1989. He is their 
third child. 

Michele F. Demarest, SM 79, has been promot¬ 
ed to the position of treasurer of Charles River 
Associates. As controller since 1982, she had been 
responsible for all the company's accounting and 
contract administration. . . . Allan W. Wiser; SM 
'89, has been named an associate in the 
Cleveland office of Booz, Allen & Hamilton, the 
international management and technology con¬ 
sulting firm. He will conduct business strategy 
assignments for the firm's clients. . . . Manhattan, 
inc. magazine has named Cathy Canon, SM '84 
to the position of advertising manager. She joins 
the firm after working with MasterCard Interna¬ 
tional where she oversaw European business de¬ 
velopment as vice-president of the International 
Division. 






A.W. Wiser 
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Sloan Fellows 

From Seattle, Wash., J.H. Goldie, SM '65, write: 

"1 finished my second book and am trying to 
peddle it. I've started a third—the hero is a dwa 
detective!" . . . Stanley Demain, SM '60, retired 
in the summer of 1987. Since then he has been 
traveling extensively: Egypt, Australia, New 
Zealand, and even an African safari! . . . Bernard 
J. Greenblott, SM '83 is a new director of Ovonic 
Imaging Systems, Inc., Troy, Mich. Previously he 
was at IBM Corp.'s Advanced Manufacturing Sys¬ 
tems, Boca Raton, Fla., and he continues as 
professor of industrial engineering at Florida In¬ 
ternational University in Miami. 

Robert J. Schwinghamet SM '68, deputy direc¬ 
tor for Space Transportation Systems, Science & 
Engineering Directorate at NASA's George C. 
Marshall Space Flight Center in Alabama, has 
been recognized as a Fellow by the ASM Interna¬ 
tional for "outstanding contributions to the de¬ 
velopment of innovative materials and materials 
processing techniques and application to ad¬ 
vanced space systems." . . . Rear Admiral D.O. 
Smart, SM '66, of Overland Park, Kans., ended a 
35-year Naval Reserve career last September when 
he relinquished command of the 17,000-person 
Reserve Naval Construction Force in a formal 
military ceremony. He was presented with the 
Legion of Merit for "exceptionally meritorious 
conduct in being personally responsible for in¬ 
creasing the mobilization readiness of the Reserve 
Naval Construction Force." Smart entered the 
Navy Civil Engineer Corps in 1955 and has risen 
through the Navy ranks. As a civilian, he is a 
principal in the newly formed Aqua-Aire Market¬ 
ing Group, which markets point-of-use water 
treatment and air filtration equipment. 

Senior Executives 

Frank P. Silkman, 74, has retired as senior vice- 
president of manufacturing at Data General 
Corp., Westboro, Mass. . . . Siecor Corp., Hick¬ 
ory, N.C., has a new chairman and CEO, Richard 
Dulude, '69. Dulude will continue as president of 
the Telecommunications Group at Coming Glass 
Works. . . . Vito H. Baumgartner, '85, is vice- 
president of Caterpillar, Inc., in Geneva, Switzer¬ 
land. He leaves Sao Paulo, Brazil, where he was 
president of Caterpillar Brazil SA. 

Walter Lepori, 71, writes that after he retired 
from Swiss Aluminum in 1983, he studied history 
of art and archeology at the University of Zurich, 
where he received a Master of Arts degree in 
1989. . Joseph A. Frankovsky, 76, is now the 
staff vice-president of Total Quality Management 
at General Dynamics Corp. 

•y\/T aeronautics and 

AVI ASTRONAUTICS 

From Atlanta, Ga., Satya N. Atluri, ScD '69, 
sends word that the degree Doctor of Science 
(Honoris Causa) was conferred on him last April 
by the National University of Ireland in Dublin. 
He was awarded a distinguished visiting profes¬ 
sor fellowship by the Japan Society for Promotion 
of Science in December of 1988 and the "Struc¬ 
tures, Structural Dynamics, and Materials Award" 
of the American Institute of Aeronautics and As¬ 
tronautics in 1988. 

Ken Tebo, SM '47, retired from George 
Washington University in July of 1988 and is now 
working on volunteer efforts for the Navy Relief 
Society, his church, and the U.S. Naval Academy 
Alumni Association. He continues to live in Falls 
Church, Va., enjoys summers at his cottage in 
Wisconsin, and travels extensively. . . . Stan Ros¬ 
en, SM 70, is the director of long range plan¬ 
ning, Air Force Systems Command, in the Space 
Systems Division. In addition, he is director-at- 
large of the American Institute of Aeronautics 
and Astronautics. 

American astronaut Byron K. Lichtenberg, ScD 
79, and Soviet cosmonaut Yuri Victorovich 


A human-powered vehicle 
named Icarus —after the Greek 
youth who fell from the sky 
when his wax wings melted—is de¬ 
signed to start out where its name¬ 
sake ended up: under water. MIT's 
entry in the first annual International 
Human-Powered Submarine Races 
held last summer in Florida, in an¬ 
other departure from myth, was also 
able to learn something from its “fa¬ 
ther," the famous human-powered 
aircraft. 

For more than a year and a half, 
Clifford A. Goudey, SM '77, a re¬ 
search scientist with MIT's Sea Grant 
College, had prepared for the race 
with a group of-students in the base¬ 
ment of Building E38. To train their 
submarine “engines," the students 
set up an apparatus reminiscent of 
the Salem witchcraft trials: a sub¬ 
merged recumbent bicycle with a har¬ 
ness to keep the cyclist in place. In 
another room, Goudey directed the 
construction of a 16-foot-long, 28- 
inch-wide, cigar-shaped underwater 
vehicle. 

At the same time, other groups of 
students and marine professionals 
from around the country similarly 
rose to the challenge: to see who 
could build the fastest, most inno¬ 
vative, and most cost-effective hu¬ 
man-powered submarine. 

The race was the brainchild of 
Henry A. Perry, president of the 
Perry Companies, a Florida-based 
concern that constructs unmanned 
underwater vehicles—submers- 
ibles—and hyperbaric chambers for 
medical use. The race was one of 
many things that Perry's non-profit 
foundation sponsors to stimulate 
thinking and research about new 
possibilities for underwater vehicles. 

“The speed at which something 
goes through the water is a function 
of two things: the power you are put¬ 
ting into the water, and the drag of 
the body that you are pushing," ex¬ 
plains Perry. "If you limit the power 
to [a] human being . . . then you 
have to maximize the design of the 
propulser and the body shape." 

Initially, Perry said, he expected 
that no more than 5 teams would 
show up for the competition. In- 
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Son of Daedalus Makes a Splash 


stead, 18 showed up for the three- 
day event last June. 

Most of the submarines look fairly 
similar: long, thin torpedoes or tear¬ 
drop shapes, with fins on the sides 
and a propeller in the back. All of the 
craft were built with the idea of re¬ 
ducing drag to an absolute minimum 
while providing the necessary space 
for a two-person crew—one to pedal, 
the other to steer. There were some 
surprises, however, such as a 60- 
inch-diameter spherical sub built by 
Innerspace Corp. in Covina, Calif., 
and an entry by Lockheed Advanced 
Marine Systems that was powered by 
a fin instead of a propeller. 

The MIT entry, named Icarus, was 
based on a once secret, but now de¬ 
classified, submarine design devel¬ 
oped by the Navy in the 1950s. 
Goudey's team added a joint to the 
hull so that the sub could turn the 
tight comers of the contest course, 
and equipped the vessel with a mag¬ 
netic compass, a depth gauge, and 
an intercom system for the crew. 

Icarus' hull was cut in foam blocks 
that were sent to the Washington 
County Vocational Institute in Calais, 
Maine, a trade school that teaches fi¬ 
berglass boat building. The majority 
of the construction materials used in 
the craft were originally manufac¬ 
tured for home auto-body repair. 
Foam ribs, covered with a polyester 
resin, gave the hull added stability. 
The vessel's elevator and fins were 
designed and cut by the same com¬ 
puter-controlled system that manu¬ 
factured the control surfaces for 
Daedulus, the human-powered plane 


Left to right: Grad students Evan 
Mead (team leader), Al Cangahuala 
(pilot), and Anthony Joseph (dive 
master) pose with Icarus, the human- 
powered sub, in an auto body shop. 

that MIT built and flew from Crete to 
Santorini in 1988. 

Icarus' propeller also looks like it 
was borrowed from an aircraft: in¬ 
stead of the short, fat screws that are 
common on boats and outboard mo¬ 
tors, MIT's craft uses a long, thin, 
propeller that is more efficient in the 
low power ranges that a human can 
produce, says Evan Mead, SM '89, a 
graduate student working on the 
project. 

Like the other subs in the contest, 
Icarus was filled with water, a contest 
rule designed to make the subs easier 
to build and safer to operate, since 
both of the scuba-certified divers are 
already carrying their breathing sys¬ 
tems. Beginning with a dry weight of 
200 pounds, Icarus tipped the scales 
at 2,800 pounds when filled with wa¬ 
ter and crew. The vessel still floated 
once at sea. 

Indeed, all the contest subs were 
required to be positively buoyant, so 
that they would float to the surface 
of the water in case something went 
wrong. 'That's unfortunate, because 
that means [the pedaler is] spending 
some energy to stay underwater," 
says Anthony Joseph, '88, a graduate 
student in Course VI who worked on 
Icarus in his spare time. 

A week before the contest, the MIT 
team—including pilot Al Cangahu¬ 
ala, '87, and pedaler Hauke Kite- 


Powell, '84—went down to the race 
course in Riviera Beach, Fla., to do 
the final testing on the sub. 

"We got a lot of experience," says 
Cangahuala. "Working in the warm 
water made it a lot easier than practic¬ 
ing here in New England." All in all, 
he says, Icarus went out five times. 

Originally, the contest's organizers 
had hoped to spend the first day of 
the event doing safety checkouts and 
initial time trials down a 100-meter 
straightaway. The second and third 
day were reserved for the subs to 
compete one-on-one in an elimina¬ 
tion tournament, around a one-kilo¬ 
meter course shaped like a canoe. But 
things didn't go that smoothly once 
the competition started. 

“We were all victims of the 
weather," says Maggie Linskey Mer¬ 
rill, director of the H.A. Perry Foun¬ 
dation, which sponsored the event 
with Florida Atlantic University. 

Although tjiey were beautiful days 
for spending at the beach, Merrill 
says, the blowing wind put a choppy 
foam on the water and created a 
strong current on the surface that was 
moving in a different direction than 
the current underwater. "Many of 
the vehicles didn't tow very well, 
even though they were supposed 
to," says Merrill. 

In the end, only nine of the subs 
ran their 100-meter time trials suc¬ 
cessfully. MIT's wasn't one of them: 
a line that divers were using to hold 
the sub in place got tangled around 
the vehicle's oversized prop. 

The grand prize for the event went 
to the U.S. Naval Academy, even 
though Subversion, one of three en¬ 
tries from the California Polytechnic 
Institute, ran the 100-meter straight¬ 
away in 110.69 seconds, or 0.46 sec¬ 
onds faster. The Academy's 
submarine was judged to be best 
overall for speed, innovation, and 
cost-effectiveness combined. MIT 
won an award from the Naval Coastal 
Systems Center in Panama City, Fla., 
for the best-designed student entry. 
The next Perry-sponsored race will be 
held in the spring of 1991. □ 


Simson Garfinkel is a freelance writer in 
Cambridge, Mass. 
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GAZETTE 


MIT ALUMNI JOB LISTINGS 


► A bi-weekly bulletin giving em¬ 
ployers the opportunity to reach 
experienced MIT graduates, 
and MIT graduates the oppor¬ 
tunity to scan the market. 

► If you are an employer looking 
for talent, or an MIT graduate 
looking for new directions, con¬ 
tact Marianne Wisheart at the 
address below. 

► For a subscription to the 
Gazette clip and mail this ad, 
enclosing a check (made out to 
MIT) for $12 for six months or 
$20 for one year. 


NAME 


STREET 


CITY STATE ZIP 

MAIL TO: MIT ALUMNI 
CAREER SERVICES, RM 12-170, 
CAMBRIDGE, MA 02139 
617-253-4733 


Cambridge 

Environmental 

Inc. 

Consultants In En- 

Laura C. Green, 

vironmental Health 

Ph.D.81 

and Toxicology, 

Edmund A.C. Crouch 

providing assessments 

Robert G. Croy, 

of environmental and 

Ph.D.’79 

health risk, scientific 

Emily DeVoto 

and medical support 

Debra A. Kaden, 

for litigation, technical 

S.B..SM78. Ph.D. 83 

reviews of chemicals 

Timothy L. Lash, 

and toxicologic issues, 

B.S.87 

and support for 

Stephen G. Zemba, 

regulatory compliance. 

S.M.’SS, Ph D. 89 

58 Charles Street 

medical consultants 

Cambridge, MA 02141 

Kerry L. Blanchard, 

(617) 225-0810 

M.D., Ph D. 

David E. Golan. 

M.D., Ph D. 


Romanendo gave a presentation entitled "Only 
One Earth" at Keene State College in October, 
1989. They are both members of the Association 
of Space Explorers, an international professional 
organization of astronauts and cosmonauts found¬ 
ed in 1985. Their address focused on international 
cooperation and use of space technology for the 
benefit of ail people and nations. 


POLITICAL SCIENCE 

MIT's Center for International Studies is sponsor¬ 
ing the fifth Emile Bustani Middle East Seminar 
series. The seminars and speakers are: "The 
Search for Middle Eastern Peace: Prospects and 
Perspectives" by Ambassador Richard Murphy; 
"Islamic Movements in the Middle East: Success¬ 
es, Failures and Prospects" by Malise Ruthven, 

BBC of London; "The Iranian Revolution and Its 
Implications Ten Years After" by Professsor Nikki 
Keddie of the University of California at Los An¬ 
geles; and "The Gaza Strip: Critical Effects of the 
Israeli Occupation and the Palestinian Uprising" 
by Sarah Roy, visiting fellow at the Center for In¬ 
ternational Studies. The seminar is funded by the 
Bustani family of Beirut, Lebanon, in memory of 
the late Emile M. Bustani, who received an SB in 
civil engineering from MIT in 1933. 

Ramon C. Barquin, PhD 74, writes that after 
four years of living in Hong Kong, he returned to 
the U.S. to manage the corporate public affairs 
programs of IBM in Washington, DC., where he 
has been for the last five years. Public affairs 
work notwithstanding, he has managed to coedit J 
three books over the last few years: Towards the 
Information Society (1984), New Ethics for the Com¬ 
puter Age? (1988), and Computers and Ethics: A 
Sourcebook for Discussions (1989). He is continuing 
to play squash and is still the statistician for the 
International Judo Federation which took him to 
Seoul last year. . . Alma Harrington Young, 

PhD 78, professor of urban and regional studies 
at the University of New Orleans, was elected 
chair of the Board of Commissioners of the Port 
of New Orleans. She is the first woman to serve 
on the board since its inception in 1896 and is 
she also the first black woman in the United 
States to head a public port authority. 

. . . Holy Cross College has appointed Peter G. 
Bruce, PhD '88, assistant professor of political 
science. 



XVIII 


MATHEMATICS 


The University of Lowell Board of Trustees has 
granted tenure to David Finch, PhD 77, associate 
professor of mathematics in the College of Pure 
and Applied Science. . . . Bowdoin College an¬ 
nounced that Robert Wells Johnson, PhD '64, has 
been named Isaac Henry Wing Professor of 
Mathematics. Upon graduation Johnson joined 
the Bowdoin faculty and in 1975 was promoted to 
full professor. He has served as chair of the 
Department of Mathematics three times and has 
published numerous articles. His research in¬ 
terests include algebraic number theory and Di- 
ophantine equations, cydotomic fields, Fermat's 
Last Theorem, irregular primes, and Bernoulli 
numbers, among others. 

The Alumni/ae Association has received word 
that Martha H. Williams, PhD '39, died on July 
22, 1989. She had been residing in Wilmington, 
Del. 


xx 


APPLIED BIOLOGICAL 
SCIENCES 


Vernon R. Young, professor of nutritional bio¬ 
chemistry, is one of eight alumni honored by the 
University of California, Davis, for professional 
accomplishment and community service. Young 
received a doctorate in nutrition from UCD in 


1965. . . . James E. Tillotson, PhD '64, joined the 
Tufts faculty at the School of Nutrition last spring 
as professor of food policy and director of the 
Food Policy Institute. This position follows his 
retirement as vice-president of R&D at Ocean 
Spray Cranberries, Inc. 


HUMANITIES 

Harriet N. Ritvo, associate professor of writing in 
MIT's Writing Program, is among 198 artists, 
scholars, and scientists named Guggenheim Fel¬ 
lows for 1989. The new Fellows, selected from 
among 3,144 applicants for awards totaling 
$5,251,000, were appointed on the basis of "un¬ 
usually distinguished achievement in the past 
and exceptional promise for future accomplish¬ 
ment." . . . The American Institute for Physics 
has given its Science Writing Award in physics 
and astronomy to Mark Littmann, '61, for his 
book, Planets Beyond: Discovering the Outer Solar 
System. Littmann is president of Starmaster 
Corp., an educational publications company. 

New in the Artificial Intelligence Series is Im¬ 
plementing Japanese Al Techniques: Turning the Tables 
for a Winning Strategy by Richard Tabor Greene, 
71. . . . Alternative Conceptions of Phrase Structure 
(University of Chicago Press, 1989) is a new book 
coedited by Mark R. Baltin, PhD '78, and Antho¬ 
ny Kroch, PhD 74. 


NUCLEAR ENGINEERING 

Jerome H. Goldberg, SM '60, is executive vice- 
president of Florida Power & Light Co. He was 
previously group vice-president of Houston Light¬ 
ing & Power Co. ... As an executive consultant 
with Tenera, William R. Corcoran, PhD 71, is 
serving on the corporate nuclear safety review 
boards for five nuclear stations. He is also doing 
readiness review work and procedure system au¬ 
dits at other nuclear facilities. 

r |" , 'P'|3 TECHNOLOGY AND 
XXX POLICY PROGRAM 

Steve C. Anderson, SM '87, has been working in 
the suburbs of Frankfurt for the GTZ, the West 
German version of the U.S. Agency for Interna¬ 
tional Development. He is now in the Energy Di¬ 
vision, responsible for energy planning activities 
principally in the SADCC nations of Africa and 
in South America. . . . Moctar Fall, SM '84, is a 
vice-president at Salomon Brothers, Inc., in New 
York. . . . Elias N. EI-Hani, SM 75, is still active 
in the construction field. He has been appointed 
project manager of the headquarters of the Arab 
Fund (equivalent to the World Bank). . . . Simon 
Stokes, SM '88, is attending law college in Lon¬ 
don. . . . Dave Summa, SM '85, left his position 
at Procter & Gamble, and is now with McKinsey 
and Co. in Chicago. 





P.G. Bruce A.H. Young 
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G. Peter Grant, 1912-1989 

Peter Grant, '35, who was direc¬ 
tor for clubs of the Alumni As¬ 
sociation from 1966 until his 
retirement in 1977, died in Sarasota, 
Fla., on October 2; he was 77. 

Grant joined the Alumni Association 
staff after a career in photographic re¬ 
tailing in the Midwest, where he was 
active in several MIT alumni clubs. At 
the Institute for 11 years beginning in 
1966 he was responsible for Alumni As¬ 
sociation activities supporting alumni 
clubs throughout the United States and 
overseas; he traveled extensively and 
was well known among club officers. 
Grant also assisted in preparations for a 
number of major regional MIT confer¬ 
ences, and he was instrumental in club 
fund-raising activities. □ 

Walter Wrigley, 1913-1989 

alter Wrigley, '34, who as a 
member of the faculty shared 
with the late Charles S. Draper, 
'26, much of the pioneering work on gy¬ 
roscope-based inertial guidance sys¬ 
tems, died of cancer on November 5 at 
his home in Quincy. He was 76. 

In MIT's official announcement of the 
development of inertial guidance in 
1957, Wrigley—then professor of aero¬ 
nautics & astronautics and educational 
director of the MIT Instrumentation Lab¬ 
oratory—was credited with basic work 
on the gyroscopes that made the system 
possible; he had been a project engineer 
at Sperry Gyroscope Co. for six years 
after receiving his doctorate in physics 
from the Institute in 1941. 

Wrigley was co-author (with Draper) 
of the first paper on inertial guidance in 
the unclassified technical literature, and 
he later wrote the first textbook in the 
field. Gyroscope Theory, Design and In¬ 
strumentation. 

Wrigley's association with the Instru¬ 
mentation Laboratory began in 1946, 
when he became assistant director. He 
joined the MIT faculty as associate pro¬ 
fessor in 1951 and was named associate 
director of the laboratory; he was pro¬ 
moted to professor in 1956. From then 
until retirement in 1975 as education di¬ 
rector of the laboratory and its succes¬ 
sor, the Charles S. Draper Laboratory, 
Inc., Wrigley was advisor to MIT grad¬ 
uate students who did classwork and 
thesis research in the field of guidance. 


Among the latter were four men who 
went on to become astronauts, includ¬ 
ing Buzz Aldrin, ScD '63, a member of 
the first Apollo lunar-landing team. 

Wrigley was bom in Brockton; after 
graduating from MIT with a bachelor's 
degree in physics, he worked for three 
years as a physicist at Interchemical 
Corp. before embarking on graduate 
work in physics and aeronautics & astro¬ 
nautics. He was a long-time member of 
the Air Force Academy Advisory Coun¬ 
cil and of the Air Force Scientific Advi¬ 
sory Board.— John Mattill □ 

H.W. McCurdy, 1899-1989 

orporation Life Member Emeritus 
H.W. McCurdy, '22, died in Se¬ 
attle, Wash., on November 13; he 
was 90 years old. 

A native of Port Townsend, Wash., 
"Mac" McCurdy entered MIT to study 
mechanical engineering after serving in 
the Navy during World War I. When he 
arrived in Cambridge intending to con¬ 
tinue the rowing he had done at the Uni¬ 
versity of Washington before the war, 
he discovered that MIT had neither a 
boathouse nor rowing shells. So Mc¬ 
Curdy put together a rowing team, 
which in his senior year achieved varsity 
status and elected him captain. 

In the ensuing years, McCurdy 
funded a series of shells, the McCurdy 
Lounge in the Pierce Boathouse, the 
H.W. McCurdy Endowment for Crew, 
and in 1988, the nation's first coaching 
chair for crew. His tireless efforts earned 
him the official sobriquet "Father of MIT 
Crew." He was also a member of the 
National Rowing Hall of Fame. 

Upon graduating from MIT, where he 
was elected a charter member of Tau 
Beta Pi (the first honorary society at the 
Institute based on scholarship), Mc¬ 
Curdy began work as a laborer and time¬ 
keeper for the Puget Sound Bridge and 
Dredging Co. He rose through the ranks 
to become chairman of the board in 
1959, retiring in 1963 when the company 
was sold to the Lockheed Aircraft Corp. 
He continued in business as chairman 
of the Puget Sound Dredging Co., a fam¬ 
ily-owned concern, until his death. 

In addition to his membership in the 
MIT Corporation and his long-standing 
largesse to MIT crew, McCurdy contrib¬ 
uted to the Institute in numerous other 
ways. He served as a member of the 





Education Council in Seattle since 1934, 
twice as vice-president of the Class of 
'22, on the Alumni Council, as chairman 
of the Second Century Fund, and as an 
honorary chairman of the Seattle Cam¬ 
paign for the future committee. He was 
awarded a Bronze Beaver in 1983. □ 

George A. Brown, 1929-1989 

G eorge A. Brown, '51, of Kingston, 
R.I., died of a heart attack on Sep¬ 
tember 1 in Sanford, Maine; he 
was 60. From 1954 to 1966, Brown was 
an assistant and associate professor of 
engineering at MIT. Since 1966 he had 
been a professor of mechanical engi¬ 
neering at the University of Rhode Is¬ 
land in Kingston. 

At the time of his death. Brown was 
a consultant to the Naval Underwater 
Systems Center in Newport, R.I., and 
the Allied Signal Corp. of Morristown, 
N.J. The recipient of an SM in 1952 and 
a PhD in 1960, both in mechanical en¬ 
gineering from MIT, Brown was an au¬ 
thority on propulsion systems and 
combustion of liquid metals. □ 
Deceased 

The following deaths have been reported to the 
Alumni Association since the Review last went to 
press: 

Andrew N. Wardle, '15; June 21, 1989; Union, 
Mich. 

Miguel Marquez, '16; October 23, 1989; Chihuahu 
Chih, Mexico ’ 

Roy L. Sidelinger, '16; November 14, 1989; Sun 
City, Ariz. 

Harrison P. Eddy, Jr., '17; November 7, 1989; 
Manchester, Mass. 

Alvah E. Moody, '17; November 28, 1988; Long¬ 
mont, Col. 

Myron W. Adams, '18; October 2, 1989; West Fal¬ 
mouth, Mass. 

Thomas M. Knowland, '18; October 27, 1989; 
Charlotte, N.C. 

Leonard I. Levine, '18; August 22, 1989; Brook¬ 
line, Mass. 

John M. Erving, '19; April 20, 1989; Hartford, 
Conn. 

Mildred L. Coombs, '20; October 27, 1989; 
Bremerton, Wash. 

Lyman P. Whitten, '20; September 29, 1989; Per- 
rine, Fla. 

Harrol W. Baker, '21; August 19, 1989; Lake- 
wood, Ohio. 

Franklin Carroll, '21; September 13, 1988; Little¬ 
ton, Col. 

Edward M. Richardson, '21; September 11, 1989; 
Cambridge, Md. 

Howard Davenport, '22; January 16, 1989; Ghent, 
N.Y. 

George G. Marvin, '22; April 10, 1988; Fort 
Myers, Fla. 

Horace W. McCurdy, '22; November 13, 1989; 
Seattle, Wash. 
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Mac D. Perkins, '22; October 7, 1989. 

Mrs. Everett M. Strong, '22; April 30, 1989; El 
Toro, Calif. 

Dwight VandeVate, '22; September 25, 1989; 
Rochester, N.Y. 

Russell W. Conant, '23; October 18, 1987; Sol- 
vang, Calif. 

Arthur W. Cermer, '23; June 11, 1989; Burnt 
Hills, N.Y. 

Charles B. Ford, '24; October 2, 1989; Middle Vil¬ 
lage, N.Y. 

Alfred Gargaro, '24; November 14, 1989; Framing¬ 
ham, Mass. 

Clarence W. Moore, '24; September 13, 1989; Co¬ 
lumbus, Ga. 

Arthur Fenstermaker, '25; March 15, 1989. 

Oscar Ramis, '25; June 9, 1987; Montevideo, Uru¬ 
guay. 

John A. Gibson, Jr., '26; July 30, 1989; Morgan¬ 
town, W.Va. 

Alfred D. Petterson, '26; October 26, 1989; 
Bridgeport, Conn. 

William H. Taylor, '26; July 18, 1989; Waverly, 
Ohio. 

Nathan Cohn, '27; November 16, 1989; Scottsdale, 
Ariz. 

John P. Engel, '27; March 1988; Stratford, Conn. 
Grenville B. Gerrish, '27; September 25, 1989; 
Melvin Village, N.H. 

Paul J. Harrington, '27; June 18, 1989; Westfield, 
N.J. 

Yuk Wing Lee, '27; November 8, 1989; Belmont, 
Calif. 

Charles J. Pedersen, '27; October 26, 1989; Salem, 
N.J. 

Walter B. Dean, '28; May 30, 1989; Easton, Md. 
James E. Tully, '28; October 15, 1989; Cumber¬ 
land, Maine. 

Edward E. Reigle, '29; September 21, 1989; Mid¬ 
land, Tex. 


Willard H. Cobb, '30; October 18, 1989; Scotia, 
N.Y. 

Earl E. Ferguson, '30; October 13, 1989; Glen 
Ridge, N.J. 

Charles B. Gale, '30; September 18, 1989; La 
Grange, Ill. 

Amerst E. Huson, '30; December 25, 1987; Mc¬ 
Lean, Va. 

J(acob) Clarence Peters, '30; January 12, 1989; Ry- 
dal, Penn. 

John M. Weaver, '30; October 9, 1989; Spokane, 
Wash. 

Robert H. Baxter, '31; December 6, 1988; Jackson¬ 
ville, Fla. 

Frederick V. Branch, '31; July 1988; San Antonio, 
Tex. 

Henri Goetz, '31; August 12, 1989. 

Raymond Jacques, '31; October 26, 1989; Attle¬ 
boro, Mass. 

Ronald F. Jameson, '31; March 1988; Newport, 
Maine. 

David B. Lawrence, '31; May 11, 1988; New Ore- 
lans. La. 

M(orris) Righton Swicegood, '31; April 1988; 
Maitland, Fla. 

Frances M. Waltz, '31; December 10, 1988; Phoe¬ 
nix, Ariz. 

Robert D. Butler, '32; February 3, 1989; Sarasota, 
Fla. 

John M. Graham, '32; September 14, 1989; Dar¬ 
ien, Conn. 

C Vance Hale, '32; September 23, 1989; Newport 
News, Va. 

Eugene C. Kitendaugh, '32; March 9, 1989; 
Oneida, N.Y. 

D(aniel) Dana Price, '32; October 26, 1989; Hous¬ 
ton, Tex. 

Peter P. Shelby, '32; February 24, 1989; Los Ange¬ 
les, Calif. 

Robert W. West, '32; November 10, 1988; Silver 


Spring, Md. 

Arthur T. Bishop, '33; November 7,1989; Lisli, Ill. 
Arthur A. Jackman, '33; October 14, 1989; Whi- 
tinsville. Mass. 

William W. Laird, '33; October 20, 1989; Wil¬ 
mington, Del. 

John C. Barrett, '34; April 2, 1989; Chevy Chase, 
Md. 

Jacob J. Jaeger, '34; December 15, 1987; Cary, 

N.C. 

Graves H. Snyder, '34; October 26, 1989; Summit, 
N.J. 

Albert M. Talbot, '34; May 15, 1989; San Anto¬ 
nio, Tex. 

Merrick E. Wheeler, '34; October 25, 1989; Juno 
Beach, Fla. 

Walter Wrigley, '34; November 5, 1989; Wollas¬ 
ton, Mass. 

G. Peter Grant, '35; October 2, 1989; Sarasota, 

Ha. 

Edward E. Helwith, '35; October 20, 1989; Rocka- 
way Point, N.Y. 

Edgar M. Ferris, '36; October 31, 1989; Old 
Greenwich, Conn. 

Charles W. Shubart, '36; October 23, 1987; Alex¬ 
andria, Va. 

Harry W. Janson, '37; November 14, 1989; Fair- 
haven, Mass. 

Pope A. Lawrence, '37; September 26, 1989; Be- 
thesda, Md. 

James K. Cameron, '38; July 5, 1989; Oak Bluffs, 

Mass. 

August E. Kunzelman, '39; March 5, 1989; White 
Plains, N.Y. 

Charles B. Pear, Jr., '39; October 26, 1989; Mel¬ 
bourne, Fla. 

Harry E. Trout, Jr., '39; September 27, 1989; Gib- 
sonia, Penn. 

Millard Dowell, '40; October 12, 1989; Erie, Penn. 



The name of a deceased MIT alumna or alumnus can be linked to the Institute 
through gifts made by classmates, colleagues or family. Many donors ask that 
memorial gifts be unrestricted as to purpose. Contributions also can be made 
to cancer research, other programs in the life sciences or to any MIT fund. 
The Institute notifies bereaved families of the name of each donor. 

Larger gifts can be used to establish a named endowment fund as a permanent 
memorial. If you would like information on ways of expressing sympathy 
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— PUZZLE CORNER_ 

ALLAN J. GOTTLIEB, '67 


Re: Moat Control 


D avid Chandler writes that seeing 
his brother's solution in print has 
inspired him to submit answers 
to the October problems. 

Bob High has kindly offered to send 
us some Go-related puzzles to rotate 
with the chess and computer offerings. 
Mr. High is "an officer of the American 
Go Association and always on the look¬ 
out for new ways to promote the game." 

Problems 

F/M 1. We begin with a newly arrived 
chess problem from Warner Smith. Find 
a legal chess position with the largest 
possible number of successors, i.e., for 
which the side to move has the largest 
possible number of moves. 

F/M 2. Jerry Grossman wants you to find 
two irrational numbers r and s such that 
r* is rational and then find two other ir¬ 
rational numbers r and s such that f is 
irrational. 

F/M 3. Norman Megill has a cute version 
of our yearly problem. (Although when 
you read this problem it will be 1990, I 
have kept it as 1989.) In formal number 
theory, there are three primitive oper¬ 
ations, + (plus), x (times), and S (suc¬ 
cessor or "1 plus"), along with a single 
primitive number, 0 (zero). Any positive 
integer can be represented by a combi¬ 
nation of 0 and the three operations. For 
example, 67 can be represented by 0 pre¬ 
ceded by 67 S's (68 symbols) or more 
compactly by S(SSS0 x SS(SSSSS0 x 
SSSSO)) (20 symbols), meaning (1 + (3 
X (1 + 1 + (5 x 4))). Parentheses are 
excluded when counting symbols. What 
is the shortest representation for the 
number 1989? 

F/M 4. Gary Schmidt and Joseph Horton 
have a castle surrounded by a rectan¬ 
gular moat and have two 10-foot boards 
to use to cross the moat. 



The boards cannot be nailed or glued 
together. What is the widest moat they 
can cross? 

F/M 5. Our final regular problem is from 
that famous riverboat gambler, Gordon 
Rice. (A) In a gambling game, there are 
eight balls, numbered 1 through 8, 
which are shaken up in a jar, and then 
poured into a funnel leading to a vertical 
glass tube where they stack on top of 
each other. Wagers are made, for ex¬ 
ample, that the 2-ball will be higher in 
the stack than the 1-ball (even money), 
or that the 3-ball will be higher than the 
2-ball. Another player wants to bet that 
both things will not happen in a single 
trial, and offers you 4-to-l odds. Is this 
a fair bet? If not, who has the advantage? 
(B) Unbeknownst to the other players, 
a cheater succeeds in palming the stan¬ 
dard 1-ball and substituting another 
which is twice as heavy. How should he 
then bet to take advantage of his trick? 

Speed Department 

SD 1. Speedy Jim Landau wants you to 
interpret "No one under C„H le admit¬ 
ted!" 

SD 2. L.R. Steffens needs to punctuate 
123456789 so that it will describe an 
event that happened twice in Times 
Square during this century and will also 
happen twice in the next century. 

Solutions 

OCT 1. We begin with a bridge problem from Tom 
Harriman. 

NORTH 
A A J 7 5 
¥ A Q 7 4 2 

♦ A J 
A 5 4 

EAST 

* Q 10 9 2 
¥ K 9 6 

* K Q 6 4 2 

* 10 

SOUTH 
A K 4 3 
¥ J 5 

♦ 9 

♦ A K Q J 6 3 2 

How does South play to make seven dubs against 
best defense after the opening lead of the spade 8? 

The following solution (his first submitted in 17 
years of reading Tech Review) is from Andy Was- 
serman: 

A quick look at declarer's assets show eleven tricks 
off the top, with potential losers in spades and 
hearts. Since we spurn losing finesses, and since 


WEST 
4 8 6 
¥ 10 8 2 
♦ 10 8 7 5 3 
*987 


throw-ins are seldom effective in grand slams (un¬ 
less we can convince an opponent to revoke), we 
immediately consider a squeeze. Moreover, need¬ 
ing two tricks, we need a repeating squeeze—in this 
case, a repeating triple squeeze against East. 

If a triple squeeze is going to repeat against the 
best defense, there must be two threats in the upper 
hand (South). Otherwise, on the squeeze card, the 
defender being squeezed can simply establish the 
threat in the upper hand. This gives dedarer one 
trick, but not two, since dedarer is left with two 
threats in the lower hand (North). When dedarer 
then plays his established winner, he must discard 
from the lower hand before the defender, squeezing 
himself. 

In addition, as with any squeeze, there must be 
an entry to the established threat. So, even with 
two threats in the lower hand, the best defense can 
prevent a triple squeeze from repeating by estab¬ 
lishing the lower threat if there is no entry to one 
of the upper threats. 

So, to make this hand via a repeating triple 
squeeze against East, all we need is one threat in 
the North hand accompanied by an entry in its suit 
and two threats in the South hand accompanied by 
an entry in one of the two suits. It then becomes 
obvious to the most casual observer that the threats 
must be the jack of diamonds, jack of hearts, and 
four of spades. The ace of diamonds provides the 
entry to the North hand, but the only entry to the 
South hand outside of trump is the king of spades. 
Ergo, the king of spades must be preserved at all 
costs. 

Therefore, the key play comes at the first trick, 
at which point South must rise with North's ace of 
spades. This is followed by the ace of hearts—Vi¬ 
enna Coup to establish the jack as a threat—and six 
clubs. On one of the long clubs. North must discard 
the queen of hearts. 

The position at this point is: 

* 5 

¥ 4 2 

* A J 

* — 

Irrelevant 4 Q 10 

¥ K 

♦ K Q 

* — 

4 K 4 

* J 

* 9 

* 2 

On the last club. North can pitch a heart, but East 
is finished. If he pitches a spade, South cashes two 
spade winners, throwing a heart from North, and 
inflicts a red suit simple squeeze for the thirteenth 
trick. If East pitches his heart. South cashes his heart 
winner and squeezes East in spades and diamonds. 
Finally, if East pitches a diamond. South crosses in 
diamonds, and the jack of diamonds squeezes East 
in the majors. 

Two things are noteworthy. First, the triple 
squeeze functions against East because West holds 
only two spades. Giving West the deuce of spades 
and removing a card from any other suit kills the 
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squeeze, because West's spade eight takes care of 
South's threat and allows East to unguard the suit. 
Second, an opening diamond lead defeats the con¬ 
tract. A triple squeeze will still work against East, 
but it will not repeat because it removes a key entry 
from North. East will unguard spades, giving South 
one trick, but the resulting red suit squeeze against 
East fails for lack of entries. 

Also solved by Francis Leahy, Amy Lowenstein, 
Robert Zier, Alex Halberstadt, John Stiehler, Robert 
Bart, Chip Palmer, David Chandler, John Chandler, 
Charlie Larson, Winslow Hartford, Donald and 
Nancy Noble, Eugene Biek, Richard Hess, Carey 
Rappaport, Matthew Fountain, Dan Frankel, and 
the proposer. 

OCT 2. Gordon Rice supposes that some time in 
the (not too distant?) future, the art of pencil and 
paper arithmetic has been forgotten. Also, your 
computer is giving off smoke. With no way to add, 
subtract, multiply, or divide except an 8-digit cal¬ 
culator, can you evaluate the following expressions? 

3-180997 2 - 3134% 2 
307467 2 - 648% 2 

The following solution is from my children's hon¬ 
orary grandfather, Phelps Meaker: 

3-180997 2 = 3(180 2 -10001000 + 2180-1000997 + 997^ 
= 3<32,40Ol<XXM000 +358,9201000 + 
994-1000 + 9) 

= 98,279,742-1000 + 27 

313496 2 = 313M0001000 + 2-313-10004% + 496 1 
= 97,969-10001000 + 310,496- 
1000 + 246-1000 + 16 
= 98,279,742-1000 + 16 

3-180997 2 - 313496 2 = 98,279,742-1000 - 98,279,742- 
1000 + 27-16=11 Q.E.D. 


3-3746 7 1 = 3(374 2 -100100 + 2-374-10067 + 67 2 ) 

= 3(139,876-100100 + 50,116-100 + 

44-100 + 89) 

= 42,113,280100 + 267 
64896 2 = 648 2 -100100 + 2-648-100%+ 96 2 
= 419,904-100100 +124,416-100 + 92- 
100 + 16 

= 42,114,908-100 + 16 
3-3746 1 1 - 648% 2 = (42,114,908-100 - 
42,113,280100 +16 - 267)( -1) 

= (1628-100+16 - 267K-1) 

= -162,549 Q.E.D. 

Also solved by Robert Bart, David Chandler, Jock 
Young, Harry Garber, John Chandler, Charlie Lar¬ 
son, Thomas Harriman, Jim Martin, Winslow Hart¬ 
ford, Richard Hess, Carey Rappaport, Matthew 
Fountain, Bob High, Dan Frankel, and the pro¬ 
poser. 


OCT 3. John Rule has a tluee-digit number that, 
when divided by the product of its digits, yields as 
quotient the hundredth digit. Rule wants you to 
find this number and show that it is unique. 

The following solution is from Matthew Fountain: 
The number is 735. Let A, B, and C represent the 
three digits so that ABC = (100A + 10B + C)/A. As 
10B + C < 100, we may write 100/A < BC 
<(100A + 100)/A 2 . BC must also be a product of two 
single-digit integers. When A is taken to be 9, then 
11 < BC < 13. BC has only the possibility of being 
12. Noting that A 2 BC equals the three-digit number, 
we calculate (9 2 )(12) = 972, yielding B = 7 and C = 2. 
As 7 x 2 = 14, not 12, 972 is not a solution. We 
next try smaller values for A, having exhausted all 
possibilities for A = 9. The results are in the follow¬ 
ing table. 


A = 8, 12<BC<15, 
A = 7, 14<BC<17, 
A = 6, 16<BC<20, 
A = 5, 20<BC<24, 
A = 4, 25<BC<32, 
A = 3, 33<BC<45, 

A=2, 50<BC<75, 


(64)(14) = 8%, 

(49)(15) = 735, (49)(16) = 784 
(36)(18) = 648 
(25)(21) = 525 

(16)(27) = 432, (16)(28) = 448 
(9)(35) = 315, (9)(36) = 324, 
(9)(42) = 378 

(4)(54) = 216, (4)(56) = 224, 
(4)(63) = 252, (4X64) = 256, 
(4)(72) = 288 


A = 1, 1<10<BC<200 


The only case where the product of the last two 
digits of a tabulated product equals BC is A = 7, 
BC = 15, and (49X15)=735. We do not need to test 


BC's that are a multiple of 10 or contain prime fac¬ 
tors larger than 9. 

Also solved by Edward Dawson, Robert Bart, 
David Chandler, Harry Garber, Mary Lindenberg, 
Leonard Nissim, Thomas Harriman, Winslow Hart¬ 
ford, Donald Savage, Avi Omstein, Richard Hess, 
Carey Rappaport, Gordon Rice, Steven Feldman, 
and Bob High. 

OCT 4. David Evans notes that on an 8 x 8 check¬ 
erboard, if two squares of the same color are re¬ 
moved, it is impossible to cover the remaining 62 
squares with 311 x 2 tiles (since each tile covers one 
white and one black square). Is the converse true, 

i.e., if you remove 2 squares of opposite colors, can 
the remaining 62 squares always be covered by 31 
1x2 tiles? 

The following solution is from A1 Zobrist: 

Let "coverable" be the property that any 2 squares 
of the opposite color can be removed and the board 
can be covered with 1x2 tiles. A 2 x 2 checker¬ 
board is obviously coverable. Suppose that an n x 
n checkerboard (n even) is coverable. Augment this 
to the next larger even-sided checkerboard by sur¬ 
rounding it with a single layer of squares. Three 
cases show that the larger checkerboard is covera¬ 
ble. 

1. The removed squares are both interior. Cover the 
interior (it is n x n), and cover the outside (it has 
4n + 4 squares arranged linearly). 

2. The removed squares are both exterior. Cover 
the interior (each row is even and linear). The ex¬ 
terior removed squares are opposite in color, hence 
are separated by even numbers of squares both 
ways. 

3. One of each. Suppose the interior removed is 
white. Remove another interior black and an adja¬ 
cent exterior white. Cover the interior as in case 1 
and the exterior as in case 2, then unremove the 
additional removed squares and cover them with 
one tile. 

By induction, any n X n checkerboard is cover- 
able if n is even and positive. 

Also solved by Robert Bart, Jim Roskind, David 
Chandler, Richard Hess, Thomas Harriman, Wins¬ 
low Hartford, Carey Rappaport, Matthew Fountain, 
Gordon Rice, Ken Rosato, Bob High, and the pro¬ 
poser. 

OCT 5. Chuck Coltharp poses the following parti¬ 
tioning question. Let S be a finite set of size 4n and 
let P be a collection of partitions of S, each of which 
partitions S into two disjoint sets of size 2n. Let the 
f k partition be the two sets A, and B,. We require 
that, for i s 4 j. A, D B, is of size n. The question is 
how large can P be, that is for each n what is the 
largest number of partitions that can be found sat¬ 
isfying the above properties? 

I will print two solutions to this difficult problem 
since they have rather different characters. John 
Chandler submitted a direct calculation for sizes 
that are powers of two and Bob Fligh related the 
problem to Hadamard matrices. Chandler writes: 

P can be of size 4n-l when n is a power of two. We 
can show this by induction. First, it is simple to see 
that there are exactly 3 partitions of 4 into 2 + 2 
and that all three belong. Then, suppose we take a 
set S of size 4n and add S* to it. S + S* has size 8n. 
We have 4n-l suitable partitions of S and 4n-l 
matching partitions of S*. We can construct two full 
partitions from the two half-partitions by combining 
the two halves of each with the corresponding or 
opposite halves of the other, i.e., take (A„B,) to be 
a partition of the first half and (A*, B*) to be a par¬ 
tition of the second. The two full partitions are (A, 
+ AJ, B, + B*) and (A, + B,*, B, + AT). The inter¬ 
sections between pairs of these are all of size 2n, 
e.g., (A, + B,*) fl (B, + B*) = B*. Similarly, we see 
that (A, + B,*) D (B, + B?) = (A, D B.) + (B* (1 
B,*), which is of size 2n. mat gives us 2* (4n-l) = 
8n-2 partitions of this kind, and there is one more, 
namely (S, S*), and it can be seen that the intersec¬ 
tion of S with any of the aforementioned sets has 
size 2n. That brings the total to 8n-l and completes 
the proof by induction. For sets where n is not a 
power of two, the answer is a little more compli¬ 
cated: it is 2m-2, where m is the largest power of 2 
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that divides n. To see how this is so, we look again 
at adding two sets together, but this time sets of 
different sizes. If one size is a multiple of the other, 
the larger set will have a larger collection of parti¬ 
tions, but we won't be able to match them all with 
corresponding partitions of the smaller set. In short, 
we can only get twice as many partitions of the 
combined set as there are of the smaller set. 

High's solution follows: 

This turns out to be quite interesting. If P is a col¬ 
lection of it partitions of a set S with 4n members 
meeting the problem conditions, I can prove that 
the maximum possible value for it is 4n — 1 (see be¬ 
low). However, to show that this maximum is at¬ 
tained for every n is in fact, if I am not mistaken, 
equivalent to an open problem in combinatorial 
theory! 

First, let's establish the upper bound k«4n-l. 
This part of the problem has a pretty geometric 
interpretation: Let each partition be represented by 
a vector of l's and — l's, with 2 n l's and 2« — l's 
in each vector. By hypothesis, any two vectors will 
have l’s in common in exactly n places, and -l's 
in common in exactly n places. Thus, for any two 
such vectors (a,) and (f>,), we will have 

= 0 

i»i 

That is, the vectors are mutually orthogonal. 

Each partition, represented as a vector of l's and 
- l's, can be considered as a point in 4n-space By 
flipping signs, if necessary, we can arrange that for 
a chosen s e S, each vector will have a "1" in the 
place represented by s. We can then drop that place 
from all the vectors, resulting in a set of It vectors 
in (4 n - l)-space. Now, any two such vectors are 
equidistant by the conditions of the problem—they 
differ in exactly 2n places, so they are all exactly 
2V2 n units apart. And there is another point in 
(4n - l)-space which is equidistant from each of 
them—the point (1, . . ., 1). These k + 1 points 
therefore form the vertices of a t-simplex. This 
shows immediately that there can't be more than 
(4n - 1) such partitions, since one can't embed a 
4n-simplex in (4n - l)-space! 

This says that if we can find a collection of k = 
4n - 1 partitions, they will give rise to a (4 n - 1)- 
simplex embedded in the (4tt - l)-dimensional 
cube. Conversely, if we can find a simplex em¬ 
bedded in the (4n - l)-dimensional cube, it will 
give us a solution to our problem. So the problem 
boils down to the geometric question: for which 
dimensions can one embed a simplex in the cube? 

As far as realizing the maximum value of 4n - 1, 
this turns out to be equivalent to the problem of the 
existence of Hadamard matrices of every order in. A 
Hadamard matrix is a square m-by-m matrix A with 
the property that a, t = ±1 for all i / and AA' = ml. 
One can show that if A is a Hadamard matrix, then 
m = 4n. (See Ian Anderson, A First Course in Com¬ 
binatorial Mathematics, 2nd Edition, Oxford, 1988, for 
example.) Now, if a Hadamard matrix exists for a 
given value of m = 4n, it proves that k 3 4n - 1 
in our problem (since the rows or columns of the 
matrix other than (1, . . ., 1), being orthogonal, de¬ 
fine a collection of partitions meeting the problem 
conditions). But it is not known (at least, as of the 
publication of Anderson's book in 1988) whether 
Hadamard matrices exist for every possible m; ac¬ 
cording to Anderson, 428 is the first unknown case. 
So it's hard for me to believe that the proposer of 
this problem knows the answer for 4n = 428! 

If s easy to come up with Hadamard matrices (and 
hence solutions to our problem) for small values of 


n. For n 

= 1 

, for 

example, one has: 

+ 1 

+ 1 

+ 1 

+ 1 
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+ 1 

-1 

-1 
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-1 
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-1 
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n = 

2, 
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And for n = 3, (replacing ±1 with 1 and 0 for 
legibility) 

111111111111 

111111000000 

111000111000 

110100100110 

110010010101 

110001001011 

101100010011 

101010001110 

101001100101 

100110101001 

100101011100 

100011110010 

Given one Hadamard matrix, it's easy to "boot¬ 
strap" your way to larger ones. Given any two Had¬ 
amard matrices A and B, of orders m and n 
respectively, just substitute A for 1 and - A for -1 
in B, and a new Hadamard matrix of order mn will 
emerge. Thus, it's easy to answer the problem com¬ 
pletely for n = 2 l , for example, and for certain other 
values. (I had constructed these examples, and 
found a solution for n = 12, before going to An¬ 
derson.) 

In speculating about the existence of a Hadamard 
matrix of every order 4n, it is natural to think about 
the symmetries of the corresponding embedded 
simplex. Starting from the vertex (1, . . ., 1), take 
any other vertex v of the 4n - 1-cube differing from 
this in exactly 2 n places. If an embedded simplex 
exists, there should be a symmetry of the 4n - 1- 
cube fixing (1, . . ., 1) and carrying the vertex 0 
cyclically into each of the 4n - 1 vertices of that 
simplex (other than (1, . . ., 1)). This will be a rigid 
motion a of the cube (and simplex) with the prop¬ 
erty that the distance from v to <r(t>) will always be 
exactly 2V2m. Since such symmetries amount to 
permutations of the coordinate axes, this is equiv¬ 
alent to finding a permutation of 4n - 1 elements 
with the property that for a given subset K con¬ 
sisting of 2n - 1 elements, we have K flo*(k) of 
size exactly n - 1 for all k. For example, the per¬ 
mutation (1425673) does the job for n = 2. 

Also solved by David Chandler, Carey Rappa- 
port, Matthew Fountain, and the proposer. 

Better Late Than Never 

1987 N/D 5. Thomas Harriman sent us a rigorous 
solution to this (so-called Mnage) problem. Copies 
are available from the editor. 

1989 F/M 5. Albert Mullin notes that the largest 
Mersenne prime found to date is much closer to 
2 aMn - 1 than to 2' ,m - 1 and that there are 
asymptotically nl log n primes less than n. 

APR 4. Thomas Harriman sent us a more analytic 
solution; Albert Lazzarini has responded. 

M/J1. Robert Bart points out White's second move 
in the solution to part A is illegal and provides us 
with the following correct version. 



Black 

White 

1. 

N-e4ch 

K-dl 

2. 

N-c3ch 

PxN 

3. 

B-el 

P-c4 

4. 

P-hl(R) 

P-c5 

5. 

R-h2 

P<6 

6. 

RxP 

P-c7 

7. 

R-a7 

P-c8(Q) mate 


JUL 2. John Pressing had responded in a timely 
fashion but 1 am sorry to say that I misplaced his 
letter. 

JUL 3. Dimitri Daskalopoulos, L.J. Lipton, and 
James Conant have responded. 

JUL 5. Thomas Harriman has responded. 

Proposers' Solutions to Speed Problems 

SD 1. An octane rating 

SD 2. 1:23:45, 6/7/89. The time on June 7, 1989 am 
and pm, and on June 7, 2089. 
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IT LIF*E INCOME FUND 


CHAPLIN TYLER 

HOME: Hockessin. Delaware 

CAREER: Having served as a medic in 
France during World War 1, Mr. Tyler came 
to MITas a research associate and in 1923 
was awarded a master's degree in chemi¬ 
cal engineering. In 1927, on the basis of 
Chem ical Engi neeri ng Econom ics, a 
book he wrote while art associate editor 
for McGraw-Hill, DuPont offered him a job 
in research. He stayed with DuPont until 
1063. moving on to sales development, 
public relations and corporate develop¬ 
ment. During World War 11, he was the 
director of public relations for Remington 
Arms, a DuPont subsidiary. Alter retiring 
from DuPont, he served as a corporate 
consultant for Coca-Cola for 15 years. 

Mr. TVler was a consultant to President 
Human's Materials Policy Commission, 
taught business journalism at Columbia 
University; was a lecturer in chemical engi¬ 
neering financial analysis at the University 
of Delaware and a member of the Dela¬ 
ware Higher Educational Aid Advisory 
Commission. Managing Innovation,a 
book he co-authored with Edwin A. Gee, 
was published in 1976. In 1984. he was 
elected a fellow of the American Institute 
of Chemical Engineers. 

GIFTS (IF CAPITAL: The Harriet Scott 
Tyler and Chaplin TVler Funds in the 
Maclaurin and Karl T. Compton Pooled 
Income Funds. 


QUOTE: “Why share so much of your 
hard-earned assets with the tax man i 1 By » 
contributing to the MIT Pooled Income 
Funds, I have helped MIT. enabled my chil¬ 
dren to enjoy lifetime incomes anil have * 
reduced my estate tax liability. When you 
give to an MIT Life Income Fund, MIT 
benefits, you benefit, anti the lax collector 
gets less.” 

For more information about gifts of capital, 
call D. Hugh Darden or Frank H. McGrory 
at MIT (617) 253-3827. 
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“We are made wise not by the recollections of our past 
but by the responsibility for our future!” 


Take an active part in building tomorrow today 
by joining the World Future Society. Our world 
changes so quickly that it has become increasingly 
difficult to keep up with new developments—much 
less understand their implications to society. Since 
1966, the World Future Society has worked hard 
to share information on new developments, pos¬ 
sibilities, forecasts, trends, and 
scenarios. 

No one knows exactly what 
will happen in the future. But by 
studying the many possible 
things that might happen, people 
can more rationally decide on the 
sort of future that would be most 
desirable and then work to 
achieve it. As a nonprofit organi¬ 
zation, the World Future Society 
is independent and offers no offi¬ 
cial view of what the future 
should be like. Rather, it acts as 
a neutral clearinghouse that 
strives to give you the unbiased 
information you need about the 
most important subject there is— 
your future! 

For only $30 a year, you can 
become a member of the World 
Future Society. In addition, as a 
special offer to new members, 
you will receive a copy of Careers 
Tomorrow: The Outlook for Work in 
a Changing World, a 160-page vol¬ 
ume on work and careers in the 
future, as your free gift for joining. Your member¬ 
ship entitles you to these exclusive benefits to help 
you learn about tomorrow, while keeping abreast 
with today: 

THE FUTURIST 

The Society's bimonthly magazine of forecasts. 


—George Bernard Shaw 

trends, and ideas about the future. THE FUTURIST 
will keep you informed and enlightened with the 
latest developments, scenarios, and trends in such 
areas as lifestyles, business, science, education, the 
environment, and space. In addition to feature ar¬ 
ticles, THE FUTURIST contains special sections 
such as World Trends & Forecasts, Tomorrow in 
Brief, Future View (essays by dis¬ 
tinguished futurists), and Book 
Reviews. This bellwether of 
futurist thinking has featured ar¬ 
ticles by or interviews with Alvin 
Toffler, B.F. Skinner, Albert 
Gore, Carl Sagan, John Naisbitt, 
and Gene Roddenberry. 

CONFERENCES 

You can attend the World Fu¬ 
ture Society's conferences and 
seminars at special members' 
rates. WFS conferences bring to¬ 
gether leaders from many fields 
and many nations to share ideas 
and forecasts, to view exciting 
new technologies, and to estab¬ 
lish avenues for networking. 

THE FUTURIST BOOKSTORE 

The World Future Society's 
Bookstore stocks over 250 fu¬ 
tures-relevant books, plus video¬ 
tapes and other materials. Mem¬ 
bers receive both The Futurist 
Bookstore Catalog and discounts 
on books and other products. 

The World Future Society can make a major con¬ 
tribution to making a better future for all mankind. 
Join with us today, and start to shape your future— 
and don't forget you'll receive Careers Tomorrow: 
The Outlook for Work in a Changing World, as our free 
gift to you for joining. 



“All of us are taking a long journey into 
the future that will last every day of our 
lives. What will we be seeing and doing? 
How will we live? It is to the answers 
that may be found to these questions 
that the World Future Society is dedi¬ 
cated.” 

—Isaac Asimov 


Membership Application 


□ Yes! I want to take part in building tomorrow . . today. 
Enclosed is my $30 check or money order for the first year's dues. 
Please send my free copy of Careers Tomorrow: The Outlook for Work 
in a Changing World immediately. I understand I'll receive a one-year 
(six bimonthly issues) subscription to THE FUTURIST, discounts 
from the Futurist Bookstore, and special invitations to General As¬ 
semblies and other meeting sponsored by the Society. 

□ Please charge $30 annual dues to my 

□ MasterCard □ Visa □ American Express 

Acct.#___ 

Exp. Date_Sig._ 


Name_ 

Organization_ 

Address_ 

City_State_ZIP_ 

8071 

Mail to: 

World Future Society 
4916 Saint Elmo Avenue 
Bethesda, Maryland 20814 

U.S.A. 
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This map shows the northern 
half of the zone that ruptured 
during last October's magni¬ 
tude 7.1 earthquake near San¬ 
ta Cruz, Calif. In 1988, 
earthquake experts estimated 
that of all the fault segments in 
northern California, this one 
was the most likely to ex¬ 
perience a major quake. 
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By Allan G. Lindh 


Earthquake 
Prediction 
Comes of Age 


T HE magnitude 7.1 earthquake that shook 
the San Francisco Bay Area last October 
was a dramatic reminder of nature’s des¬ 
tructive power. But in addition to its heavy 
cost in human lives and property, the Loma Prie- 
ta quake (named after the mountain near its 
epicenter in the Santa Cruz 
Mountains) was a sign of re¬ 
cent progress in the uncertain 
science of earthquake 
prediction. 

In the last decade, scientists 
have begun to estimate the 
long-term probability of 
major earthquakes along the 
San Andreas fault. In 1985, 
the U.S. Geological Survey 
(USGS), where I work, issued 
the first official U.S. govern¬ 
ment earthquake prediction, 
based on research along a 
heavily instrumented 
25-kilometer section of the 
fault in sparsely populated 
central California. Known as 
the Parkfield segment, after a 
nearby town, this section of 
the San Andreas had ex¬ 
perienced its last big earth¬ 
quake, a magnitude 6, in 
1966. According to our esti¬ 


mate, there is a 95 percent chance that another 
one will occur at Parkfield by 1993. 

In 1988 a working group of California earth¬ 
quake experts, using new geologic data and care¬ 
ful analysis of past earthquakes, estimated 
probabilities of major quakes along the entire San 
Andreas. The segment that 
the Loma Prieta quake struck 
was given the highest proba¬ 
bility of any in northern 
California—a 30 percent 
chance over the next 30 years. 

What’s more, there were in¬ 
dications in the 16 months be¬ 
fore the Loma Prieta 
earthquake that something 
was happening along the seg¬ 
ment. In June 1988 and again 
in August 1989, a magnitude 
5 quake hit the northwest end 
of the segment, west of San 
Jose. This led the state of 
California, acting on the ad¬ 
vice of the USGS, to issue 
public advisories warning 
that the probability of a mag¬ 
nitude 6.5 earthquake had in¬ 
creased. 

Needless to say, we were 
unable to predict the exact 
time of the Loma Prieta 



Pre 


redicting earthquakes 
remains difficult, but 
scientists are making progress. 

The result may someday 
be a warning system 
that could save lives. 
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ver the last decade, 


geologists have created a 
model for estimating the 
likelihood of major 
earthquakes along the 
San Andreas fault. 


earthquake—as we have so far been 
unable to predict precisely the time 
of any quake in California. But even 
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ENERGY EQUIVALENCE 

100 uxitt light bulb left onfora iveek 
Smallest earthquakes detected at farkjield 
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The Rich ter scab 
(left) measures 
earthquake ma t 
nitude. For each 
unit, the ampli¬ 
tude of ground 
motion increase 
by a factor of to 
The energy 
released as seis¬ 
mic waves in¬ 
creases even 
faster—by a fat 
tor of about 30. 


F.artbquakes hap¬ 
pen as the earth’s 
crustal plates 
move by each 
other (I). This de¬ 
forms the rock 
straddling the 
fault (2), which 
eventually can no 
longer contain 
the strain energy 
(3). The fault then 
slips (4). 


in the more difficult area of short¬ 
term prediction, we have made some 
progress. Since 1985, the USGS, the 
state of California, and universities 
from around the world have been in¬ 
volved in a multi-million-dollar ex¬ 
periment in earthquake prediction at 
Parkfield. Our goal is to provide a 
warning in the weeks, days, or even 
hours before the next magnitude 6 
earthquake there, which we believe 
will occur within two to three years. 

A quake of that magnitude on the 
Parkfield segment will probably not 
kill anyone. Historically, there have 
never even been any significant in¬ 
juries or damage from earthquakes 
there. In this respect, our warning 
system is truly experimental—an at¬ 
tempt to find out whether we can 
predict the next Parkfield quake, 
how officials will use our information, and how the 
general public will react to an announcement that a 
quake may be about to occur. 

One encouraging sign is that the Parkfield predic¬ 
tion experiment has already prompted public officials 
to start creating the social and political infrastructure 
necessary if earthquake prediction is to be used some¬ 
day to save lives. In cooperation with the California 
Office of Emergency Services, we have established a 
warning system to alert the public when activity along 
the fault in Parkfield suggests that an earthquake may 
be imminent. 



However, even if we successfully predict the next 
earthquake at Parkfield and are able to warn residents, 
that doesn’t mean we could do the same in Los Angeles 
or San Francisco, where the consequences of a major 
earthquake would be far higher. But if successful, the 
Parkfield prediction experiment and warning system 
will provide a model for future attempts at short-term 
prediction in the urban areas where it could make the 
most difference. 

How Earthquakes Happen 


ALLAN G. L1NDH is a seismologist in the Office of Earthquakes, Volca¬ 
noes, and Engineering at the U.S. Geological Survey in Menlo Park, Califor¬ 
nia. He has a Ph.D. in geophysics from Stanford University and has been 
involved in earthquake-prediction efforts for 15 years. He and his family 
live in an old ranch house in the Santa Cruz Mountains about half a mile 
from the San Andreas fault. 


Geologists have understood for about 100 years the bas¬ 
ic mechanism that produces large earthquakes. Over 
time, motion on either side of a fault deforms the rock 
that straddles it. The strain energy accumulates until 
the rock can no longer contain it, causing slip on the 
fault. Then, much as tension is released when a coil 
spring is compressed until its mechanism breaks, energy 


44 FEBRliARY/MARCH 1990 




























QQ 

l 

s 



100 % 




San 

Francisco 


This chart, which is 
based on 1988 esti¬ 
mates, shows the prob¬ 
abilities of large 
earthquakes along the 
San Andreasfault 
during the next 30 
years. TbeParkfteld 
segment has the 
highest—95 percent. 
Last October's quake 
bos reduced the proba¬ 
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Cruz Mountains seg¬ 
ment nearly to zero. 
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radiates from the rock adjoining the portion of the fault 
that slips—which can lead to damage as much as 
hundreds of miles away. Afterward, the cycle of strain 
accumulation starts over again. 

This simple model was developed by Grove Karl Gil¬ 
bert of the USGS in the 1880s and refined by Harry Reid 
of Johns Hopkins University in his research on the 1906 
San Francisco earthquake. Plate-tectonics theory, de¬ 
veloped in the 1960s and ’70s, helps explain what fuels 
the process of strain accumulation and slip, but the 
Gilbert-Reid model forms the basis of long-term earth¬ 
quake prediction to this day. 

Theoretically, observing strain changes in the rocks 
adjacent to a fault should make it possible to predict 
the time of the next earthquake at that site. Graphing 
the cycle of strain accumulation and failure at a point 
on a fault where large earthquakes have occurred 
produces a sawtooth curve. Time is plotted along the 
horizontal axis and stress on the fault plane along the 


vertical axis, so that a large earthquake shows up as 
a sharp vertical drop. When researchers know the aver¬ 
age length of time between major earthquakes at a site, 
they can estimate the time of the next major quake sim¬ 
ply by adding that average to the time of the last one. 

The Parkfield segment of the San Andreas provides 
striking confirmation of this simple model. Since the 
late 1880s, magnitude 6 earthquakes have occurred at 
Parkfield on an average of once every 22 years—in 1881, 
1901, 1922, 1934, and 1966. What’s more, historical 
records and seismographic data from as far away as 
Holland indicate that the last two earthquakes were es¬ 
sentially identical. The same portion of the fault 
slipped, and the amount of slip was the same. Even the 
details of how the two quakes began are remarkably 
similar. A simple extrapolation suggests that the next 
event should have come in 1988, plus or minus a few 
years. This led to the 1985 USGS prediction that Park- 
field has a 95 percent chance of experiencing another 
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earthquake by 1993. 

Over the last 10 years, I and others have used such 
reasoning to create a probabilistic model estimating the 
likelihood of major earthquakes for sections of the San 
Andreas fault throughout California. The first step is 
to divide the fault into segments, based on the history 
of previous major earthquakes, the locations of small 
quakes, the character of the rocks along the fault, and 
the geometry of the fault itself. Each segment is defined 
by the “characteristic earthquake” that we believe has 
occurred there. These segments range from the 
25-kilometer section that produces magnitude 6 earth¬ 
quakes at Parkfield to the segment of more than 400 
kilometers that slipped in the great magnitude 8 San 
Francisco earthquake of 1906. 

The second step in creating our model is to use 
whatever information is available to estimate how fre¬ 
quently characteristic earthquakes will occur on a given 
segment. One source is the historic record of earth¬ 
quakes on the segment, which in California is unfor¬ 
tunately very short. Another is the geologic record, 
which can be reconstructed in some cases as far back 
as 2,000 years. A third indicator is the amount of slip 
that occurs in the characteristic earthquake. We divide 
this figure by the slip rate—the rate at which the plates 
are sliding by one another across the segment—to es¬ 
timate the time until the next event. 

Obviously, the accuracy of our estimates depends 
upon the quality and quantity of data we have for each 
fault segment. Because geologists have been intensive¬ 
ly studying the Parkfield segment for some 30 years, 
and because five characteristic earthquakes have oc¬ 
curred there since 1881, we have an abundance of solid 
information to draw on. But the same is not true for 
many other segments of the fault. 


For this reason, some of the most important recent 
research in long-term earthquake prediction has fo¬ 
cused on reconstructing earthquake history along the 
San Andreas. For example, geologist Kerry Sieh at 
Caltech has refined techniques for interpreting distur¬ 
bances in sediments and soil structures. It takes tens 
of thousands of years of chemical activity to create soils, 
and sediments accumulate in marshes, stream beds, and 
alluvial fans at rates averaging inches over 1,000 years. 
An earthquake disturbs these slowly developing soils 
and sediments, creating a record of earthquakes on a 
fault, including those that occurred before there were 
seismic instruments or even written documentation. Be¬ 
ing able to decipher the changes is a bit like having a 
tape recording of all the past earthquakes in a particu¬ 
lar area. With extreme care and patience, Sieh and his 
students and colleagues have reconstructed a history 
of earthquakes along some segments of the San Andreas 
that stretches back as far as 2,000 years. 

Armed with such information, we can begin to esti¬ 
mate the probabilities of future earthquakes. For ex¬ 
ample, the Coachella Valley segment of the San 
Andreas, south of San Bernardino, has not had a major 
earthquake in at least 200 years. But Sieh and others 
have discovered evidence suggesting that major earth¬ 
quakes occur there every 200 to 300 years, and that the 
last one happened before 1700. Thus, we estimate that 
there is about a 40 percent chance of a major earth¬ 
quake on this segment in the next 30 years. 

Short-Term Prediction 

Of course, short-term predictions are considerably 
more difficult to make than long-term ones. We do not 
yet know whether it is possible on a routine basis to 
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These are just some of the 
state-of-tbe-art instru¬ 
ments used in the 
earthquake-prediction 
experiment at Parkfield. 
The information they pro- 
tide could allow the U. S. 
Geological Survey to issue 
a warning of the next 
magnitude 6 earthquake 
there in the weeks, hours, 
or et en minutes before it 
occurs. 


provide a warning immediately before a major earth¬ 
quake, when it would do the most good. But research 
at Parkfield, combined with evidence from around the 
world, gives reason for hope. 

Predicting an earthquake right before it happens 
would require some recognizable departure from the 
simple linear accumulation of strain along a segment. 
Laboratory experiments and theoretical models strong¬ 
ly suggest that we should see preliminary slip on a fault 
before an earthquake, but they do little to help us esti¬ 
mate either the size or the timing of the slip that oc¬ 
curs in real geologic materials at the pressures and 
temperatures found in the earth’s crust. 

We do know that about half the earthquakes in 
California are preceded by foreshocks—minor quakes 
that occur in the minutes, hours, or days before the main 
event. Consider the analogy to bending a rotten stick. 
If you bend it slowly, you’ll see small cracks develop 
and hear it starting to give before it breaks. 

So far, foreshocks are impossible to distinguish from 
general background seismicity. We don’t know that they 
are foreshocks until after the fact. However, studying 
the history of a fault segment in great detail may allow 
us to identify certain “sensitive spots” where foreshocks 
and other warning signs are likely to occur. By care¬ 
fully monitoring these spots, we may learn to detect, 
measure, and interpret the signals of a forthcoming 
earthquake. 

Indications from previous Parkfield earthquakes are 
promising. For example, two weeks before the 1966 
quake, Japanese seismologists visiting Parkfield discov¬ 
ered cracks in the fault zone. In the years since, some 
scientists have suggested that these cracks were a sign 
that the fault had started to slip a couple of weeks be¬ 
fore the earthquake—just the sort of thing that might 


have led to an accurate short-term prediction. 

What’s more, 10 hours before the quake, an irriga¬ 
tion pipe broke near where it crossed the San Andreas 
fault. By itself, that doesn’t prove anything. This is a 
very complex part of the fault, and it is creeping all the 
time. Still, such an event could indicate that the fault 
had not only started to slip weeks before the earthquake 
but had accelerated in tbe final hours. 

Finally, just hours before the 1966 Parkfield earth¬ 
quake, a series of foreshocks occurred, including one 
magnitude 5 only 17 minutes before the main event. 
Interestingly, the 1934 Parkfield earthquake was preced¬ 
ed by the same magnitude foreshock at precisely the 
same spot and precisely the same 17-minute interval. 

This circumstantial evidence suggests that at least 
some earthquakes are the product of a relatively well 
behaved and “periodic” physical system. If so, then given 
enough time and effort, we should be able to under¬ 
stand this system. And if the same chain of events oc¬ 
curs before the next Parkfield earthquake, we should 
be able to issue a short-term prediction. 

This is the goal of the experiment now taking place 
at Parkfield. The USGS (in conjunction with the 
University of California, the state’s Division of Mines 
and Geology, and investigators from many institutions 
around the world) continuously monitors seismicity 
and deformation along the San Andreas in the Park- 
field area. The instrumentation array is the best of its 
kind and allows us to record earthquakes from below 
magnitude 0 (roughly equivalent to the energy release 
of a few sticks of dynamite) up to magnitude 6. On aver¬ 
age, we record half a dozen earthquakes every week. 
A large part of our effort focuses on those small earth¬ 
quakes that occur in what we call the “preparation 
zone,” where the 1966 earthquake started and where 
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the foreshocks were 
located. 

Three major categories 
of instruments measure 
activity at the Parkfield 
site. Strain meters consti¬ 
tute the backbone of our 
monitoring efforts. They 
sense changes in strain— 
that is, the deformation 
of rock—at a single point. 

To produce useful infor¬ 
mation, strain meters 
need to work at a preci¬ 
sion of about 1 part per 
billion. In other words, 
they must be sensitive 
enough to register a 
change of 1 millimeter in 
a line 1 billion milli¬ 
meters—or 1,000 kilo¬ 
meters—long. This is im¬ 
possible to achieve at the 
earth’s surface because 
rainfall and temperature 
changes cause it to move 
constantly, at the level of 
about 1 part per million 
or more. So strain meters 
are installed about 1,000 
feet down into the earth. 

That allows us to obtain 
precise measurements at 
the level of 1 part per billion or better. 

Another set of instruments measures the overall pat¬ 
tern of deformation in a region. At Parkfield, we use 
a device known as a “two-color laser geodimeter,” a kind 
of elaborate high-tech ruler. By shooting a laser beam 
between hilltops up to 10 kilometers apart, we can de¬ 
tea changes of distance between them as small as 1 mil¬ 
limeter. This provides a precise measure of plate 
tectonics—that is, how crustal blocks move by each 
other on the earth’s surface. A change in the pattern 
of slip is one possible indicator of a forthcoming quake. 

In the near future, it is likely that satellites will replace 
instruments such as the two-color laser. An experimen¬ 
tal global positioning satellite (GPS) system is now be¬ 
ginning to provide a highly accurate picture of changes 
in the overall surface deformation pattern of the earth. 
Because GPS receivers can be deployed almost anywhere 


Strain meters, which measure the deformation of rock at a sin¬ 
gle point, constitute the backbone of the Parkfield prediction e.v 
periment. Installed 1,0()0 feet below the surface, these 
instruments are sensitive enough to register a change of I mil¬ 
limeter in a line 1,000 kilometers long. 


on the earth’s surface, 
rather than just on moun- 
taintops, they will eventu¬ 
ally provide denser and 
more uniform coverage. 

Finally, several differ¬ 
ent arrays of seismome¬ 
ters detect small earth¬ 
quakes in the Parkfield 
region. A seismometer 
measures infinitesimal 
motions of the earth’s 
surface, and thus records 
the acoustic and other 
kinds of energy that an 
earthquake radiates. Data 
from seismometers at 
Parkfield are continuous¬ 
ly sent to the USGS 
Western Region office in 
Menlo Park, where a 
computer analyzes the in¬ 
formation and provides 
estimates of the locations 
and magnitudes of small 
quakes within three to 
five minutes after they oc¬ 
cur. This warns us of pos- 
sible foreshocks that 
might signal a forthcom¬ 
ing large earthquake. 

In addition to these 
three major classes of in¬ 
struments, magnetometers detect alterations in the 
earth’s magnetic field that stress changes may cause with¬ 
in the crust. Creep meters measure surface slip on the 
fault. Fluctuations in deep-water wells are also moni¬ 
tored to determine possible deformation of rock near 
the fault. We are even experimenting with a “telluric 
current monitoring array” that measures changes in 
resistivity to electrical currents in the earth. 

Data from most of these instruments travels via satel¬ 
lites or microwave lines to Menlo Park. There, com¬ 
puters monitor the data and automatically contact 
USGS geologists (at least two are on call 24 hours a 
day) when any significant changes occur. Researchers 
analyze the data and evaluate what has happened. 

We are using so many different instruments and tech¬ 
niques at Parkfield because, to put it bluntly, we don’t 
know what we’re looking for. We do have some ideas 
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The most successful 

part of the Parkfield experiment has been 
the prototype warning system. 


lbout what we hope might precede a major earthquake. 
But they are really little more than informed guesses, 
and we have to cover as many bases as possible. One 
important thing we are learning is which instruments 
work best and what is a reasonable balance among in¬ 
struments in a prediction effort. 

Even with all these instruments, serious obstacles to 
obtaining accurate measurements remain. The biggest 
problem is that we will probably never directly sample 
the region where earthquakes actually occur. Most large 
quakes start 10 kilometers or more below the surface, 
so even when we bury instruments in deep holes we are 
just barely scratching the earth’s crust. But since drill¬ 
ing along major fault zones is extremely difficult and 
expensive because the geology is so unstable, it is un¬ 
likely we will ever be able to drill any deeper than a few 
kilometers. Such difficulties are probably the main bar¬ 
rier to routine short-term earthquake prediction. They 
ensure that there will always be a substantial element 
of uncertainty. 

Establishing a Warning System 

Despite this uncertainty, our ability to predict earth¬ 
quakes is growing. Probably the most successful part 
of the Parkfield experiment has been our work with 
state officials to create a prototype warning system that 
will alert residents in the area when the next Parkfield 
earthquake is likely. 

The system defines four levels of earthquake alert. 
Level D, the lowest, means that some unusual seismic 
or slip activity has occurred, but that there is a less than 
1 percent chance of a magnitude 6 earthquake within 
72 hours. Since we began rating activity along the Park- 
field segment in mid-1985, about 50 level D alerts have 
been issued. 

When one array of instruments records higher lev¬ 
els of activity—or when many arrays of different instru¬ 
ments record low levels—we have a level C alert. We 
estimate that these have a less than 5 percent chance 
of leading to the next Parkfield earthquake. About 20 
level C alerts have been issued in the last four years. 

Stronger signals trigger a level B alert, which 
represents an 11 to 37 percent probability of a magni¬ 
tude 6 earthquake in the next 72 hours. And a level A 
alert, with a probability of about 1 in 2, is for all prac¬ 
tical purposes a prediction that an earthquake is about 
to occur. We have yet to issue any level B or A alerts. 

When we apply these rules to what we think hap¬ 
pened in the 1934 and 1966 Parkfield earthquakes, it 


appears that we could have predicted both. Under the 
rules we’ve now established, the extended foreshock se¬ 
quence in 1934, three days before the earthquake, 
would have triggered a level A alert. 

The 1966 Parkfield quake would have been more 
difficult to predict. Our success would have depended 
on what weight we gave to the cracks the Japanese seis¬ 
mologists discovered and to the broken irrigation pipe. 
However, some foreshocks four hours before the quake 
would have triggered a level C alert. And the foreshock 
17 minutes before the main earthquake would have 
raised the alert to level A, although the warning would 
have been of little use because it probably would not 
have been relayed to the public in time. 

When the USGS declares either a B level or A level 
alert, the responsibility to tell the public belongs to the 
state of California’s Office of Emergency Services 
(OES). As soon as the USGS declares an alert, we con¬ 
tact the OES office in Sacramento, so officials can notify 
the counties in the Parkfield area and issue a public 
warning when appropriate. We estimate that people in 
the affected counties would know about a possible 
earthquake within 30 minutes after the declaration of 
an alert. 

If we can successfully predict the next Parkfield earth¬ 
quake, then the techniques developed there can be ap¬ 
plied in urban areas of California where an early 
warning would do the most good. But given what we 
already know about the likelihood of a forthcoming 
earthquake that could be even more destructive than 
the recent Loma Prieta quake, I believe we should be¬ 
gin other prediction projects along the most danger¬ 
ous segments of the San Andreas—even though we 
don’t know what our chances are of producing a use¬ 
ful warning. 

There are two obvious sites for future prediction ex¬ 
periments. One is along the San Andreas fault in 
southern California, near Los Angeles. The Coachel¬ 
la Valley segment studied by Kerry Sieh and his col¬ 
leagues has the highest probability of a large 
earthquake—40 percent in the next 30 years—of any 
in southern California. What’s more, recent seismici¬ 
ty along the segment—in particular, a number of 
moderate earthquakes at both ends—strongly resem¬ 
bles the pattern that has been seen prior to great earth¬ 
quakes around the world. 

By itself, this segment can probably produce only a 
magnitude 7.5 quake and may be far enough from Los 
Angeles not to cause major damage there. However, 
there is a possibility that when this segment ruptures, 
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mrthquake warnings, 
no matter how uncertain, will heighten 
public awareness of hazards. 


so will the adjacent San Bernardino Mountain and 
Mojave segments to the north. When these are added 
to the calculation, the estimate rises to about a 60 per¬ 
cent chance—better than one in two—for a magnitude 
7.5 or larger earthquake by the year 2020. Such an 
earthquake would pass within 30 to 40 kilometers of 
downtown Los Angeles. (By contrast, the Loma Prieta 
quake that damaged San Francisco and Oakland was 
more than 80 kilometers away.) Portions of the city 
might well be devastated. Clearly, there is no more im¬ 
portant question to answer in the coming decade than 
how probable this worst-case scenario is. 

The situation in northern California is rather differ¬ 
ent. The 70 years following the great 1906 San Fran¬ 
cisco earthquake were remarkably quiet in the Bay 
Area. But since 1979, numerous earthquakes, ranging 
from magnitude 5 to the recent magnitude 7.1 quake 
at Loma Prieta, have occurred. Such activity suggests 
that the Bay Area may have reentered the “active phase” 
of the seismic cycle and that, as in the latter half of the 
nineteenth century, large earthquakes can be expect¬ 
ed at a rate of one or more per decade. 

This does not mean that a repeat of the great 1906 
San Francisco earthquake—which hit a 400-kilometer 
segment of the San Andreas—is likely in the near fu¬ 
ture. Given the rate of strain accumulation on that seg¬ 
ment, probably another 100 years must pass before such 
an earthquake will happen again. 

However, along portions of that segment, the situa¬ 
tion is more ominous. The southernmost 40 kilome¬ 
ters has already failed in the recent Loma Prieta quake. 
The 70 kilometers that begin at the north end of the 
Loma Prieta rupture and extend up the San Francisco 
peninsula may also be close to failure. In 1988, we es¬ 
timated that there was only a 20 percent chance of a 
magnitude 7 earthquake on this segment in the next 
30 years. But that estimate will have to be reevaluated 
in light of the Loma Prieta quake. 

Another likely site for a major earthquake in north¬ 
ern California is the Hayward fault, which runs along 
the base of the hills that line the eastern edge of San 
Francisco Bay. The fault cuts directly through the major 
cities of Oakland and Berkeley and is almost as close 
to the most vulnerable portion of the San Francisco 
waterfront as is the San Andreas. All we know for sure 
about the Hayward fault is that it produced two mag¬ 
nitude 7 earthquakes in the last century. Minimum es¬ 
timates of recurrence intervals suggest that large 
earthquakes could occur at any time. However, because 


pursuing geological or geophysical investigations in a 
major urban area is so difficult, our estimates about 
the Hayward fault are little more than guesswork. We 
have assigned a cumulative probability of 50 percent 
for a magnitude 7 earthquake on either the San Fran¬ 
cisco peninsula or the Hayward fault during the next 
30 years. 

Coping with Uncertainty 

Of course, even if we instrument these fault segments, 
earthquakes will remain extremely hard to predict. 
Faults are enormously complex physical systems. The 
record of prior earthquakes is always too short, the data 
incomplete, and the models imperfect. We will proba¬ 
bly never be able to forecast earthquakes with the same 
accuracy with which we can forecast, say, the weather. 
And inevitably, there will be false alarms. Still, trying 
to improve our ability to predict earthquakes brings dis¬ 
cipline to the science of seismology and is important 
as part of a broad effort to heighten public awareness 
about earthquake hazards. 

Several benefits might accrue from even indefinite 
warnings. First, such warnings in the Los Angeles or 
San Francisco areas would provide an unparalleled op¬ 
portunity to educate the public about earthquake haz¬ 
ards. Seismologists and engineers could explain on 
prime-time television and the front page of major 
newspapers why large earthquakes are inevitable along 
major plate boundaries, what hazards such events can 
pose, and what public officials and individuals can do 
to reduce the risk. 

More important, simple steps taken in response to 
warnings can save some lives. For instance, hospitals 
can replenish emergency supplies and make sure backup 
power generators work and have adequate fuel. Fire sta¬ 
tions and ambulance services can move vehicles out of 
buildings for a few days so they will not be trapped in¬ 
side should an earthquake occur. Police and emergency- 
response personnel can check backup power supplies 
as well. They can also ensure that critical personnel have 
portable radios in their homes and know what their 
responsibilities are in case of an earthquake. Parents 
can talk to their children and their children’s teachers 
about family contingency plans. 

After a warning has been issued and people are aware 
that an earthquake may be imminent, there is also the 
chance that a foreshock sequence will occur. This would 
confirm the original forecast and give public officials 
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enough time to evacuate unsafe 
structures. For example, in 1975, 
a spectacular foreshock sequence 
preceding a magnitude 7 earth¬ 
quake near Haicheng, China, trig¬ 
gered an evacuation that saved as 
many as 50,000 to 100,000 lives. 

Finally, there are the terrible 
costs of doing nothing. No story 
better illustrates that danger than 
the debate, early in this century, 
between two Japanese seismolo¬ 
gists, Fusakichi Omori and his 
younger colleague Akitsune Im- 
amura. Imamura, who had 
studied the historic seismicity of 
Japan, believed that it had been a 
very long time since the region south of Tokyo had ex¬ 
perienced the kind of large earthquake common along 
the Japanese archipelago. Therefore, he reasoned, a 
major quake was probably imminent. In making this 
prediction, Imamura seems to have intuited some form 
of what we now call “seismic gap” theory—the idea that 
the most likely place for an earthquake along a fault 
is where there has been a gap in seismicity. Imamura 
also pointed out that fire-fighting facilities in Tokyo 
were inadequate and that as many as 100,000 people 
might die in the fire likely to follow a large quake. 


Omori, who was one of the 
great early seismologists, strong¬ 
ly disagreed, on the grounds that 
Imamura’s arguments were both 
scientifically unjustified and so¬ 
cially irresponsible. And since 
Omori was the senior colleague, 
his view prevailed. 

On September 1,1923, Omori 
was visiting a seismic observato¬ 
ry in Sydney, Australia, when the 
waves from the great Tokyo earth¬ 
quake, in which 140,000 people 
died, began to roll in. He quickly 
realized that his younger col¬ 
league had been correct. Omori 
took ill on his return voyage to 
Japan and died soon afterward, but not before he called 
Imamura to his deathbed to apologize and take respon¬ 
sibility for the tragedy. 

Despite the progress of the last 60 years, our situa¬ 
tion is still much like that of Imamura and Omori. We 
are forced to make decisions in the face of great uncer¬ 
tainty. But given the enormous damage and loss of life 
a large earthquake near urban areas could cause, we 
cannot sit on our hands and plead ignorance. The ques¬ 
tion is how to communicate to society what we do un¬ 
derstand in a way that is useful. ■ 



Someda y, the techniques developed at 
Parkfield will help monitor fault 
segments near the urban areas of Califor¬ 
nia, where an earthquake warning system 
would do the most good. 
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s the global role 
of the North Polar region grows, 
Arctic nations are finding 
reasons—and ways — 
to cooperate. 


By Oran R. Young 












L ONG dismissed as a frozen wasteland, of in¬ 
terest only to a handful of explorers, traders, 
missionaries, scientists, and indigenous peo¬ 
ple, the Arctic has emerged as a region of 
major significance. As the possibilities for 
military, economic, and environmental 
benefits and losses rise, so, too, do the stakes 
of all the Arctic nations in devising ways to work 
together. It would be pointless and wasteful if people 
in different parts of the Arctic attempted to solve the 
same problems again and again. 

All Arctic states can gain from cooperating to devise 
ways of exploiting Northern resources while protect¬ 
ing the region’s ecosystems and cultures. The Soviets, 
for example, could teach the West much about con¬ 
structing multi-storied buildings on permafrost, about 
Arctic marine transportation, and about providing a 
measure of self-government to Northern peoples. Cana¬ 
da and the United States could share their experience 
in building small dwellings for Northern conditions, 
using specialized transportation such as snowmobiles 
and all-terrain vehicles, and designing and implement¬ 
ing environmental safeguards. Scandinavian countries, 
which have the most effective systems of reindeer hus¬ 
bandry, could further Soviet practices in this field. And 
capitalist and socialist nations alike want to reduce the 
high cost of extracting Arctic raw materials and trans¬ 
porting them to distant markets. 

Fortunately, policymakers are grasping—albeit 
slowly—the potential for regional collaboration. While 
the most recent formal expression of U.S. Arctic poli¬ 
cy, a 1983 National Security Defense Directive, declares 
that the United States has “unique and critical interests 
in the Arctic region,” it also speaks explicitly of 
“promoting mutually beneficial international cooper¬ 
ation in the Arctic.” Joe Clark, Canada’s secretary of 
state for external affairs, calls regional cooperation a 
“trend of enormous importance,” stating that Canada 
“wishes to see peaceful cooperation among Arctic Rim 
countries developed further.” 

The clearest and strongest exhortations come from 
the Soviet Union. In a major speech in Murmansk in 
1987, Mikhail Gorbachev laid out a program for 
cooperation and pledged the Soviets’ “profound and 
certain interest in preventing the North of the planet, 
its Polar and sub-Polar regions, and all Northern coun¬ 
tries from ever again becoming an arena of war.” In the 
ensuing years, the Soviets have vigorously pursued an 
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initiative to roll back the militarization of the Arctic by 
declaring it a “zone of peace.” 

For a region where international cooperation was un¬ 
til recently considered either unnecessary or—because 
the superpowers were directly involved—infeasible, this 
growing sentiment signals a welcome change. It is trans¬ 
forming the region, even as it stimulates an awareness 
of the need to maintain the integrity of the Arctic. 

Global Stakes 

The spirit of cooperation has grown as the Arctic Rim 
states have increased their activities in the Far North. 
While military analysts in the 1960s and 1970s consid¬ 
ered the Arctic a remote periphery over which missiles 
might fly, the relatively empty spaces are now con¬ 
venient locales for operating both nuclear submarines 
and bombers equipped with long-range cruise missiles. 
Accordingly, the Pentagon is pursuing Arctic air and 
sea defenses such as the North Warning System, being 
built by the United States and Canada, and the U.S. Na- 
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The Arctic has also gained promi¬ 
nence as a secure source of raw 
materials. Alaska’s North Slope is 
North America’s largest oil- 
producing area, and the U.S. North¬ 
east is coming to rely on electricity 
from massive hydroelectric plants in 
northern Quebec. Fossil fuels off 
Norway’s north coast seem destined 
to help limit Western Europe’s de¬ 
pendence on Soviet natural gas, 
while the region looms even larger 
in Soviet plans. Giant Siberian gas 
fields at Urengoi and Yamburg 
dominate efforts to expand fossil- 
fuel production, and the Soviets have 
become leaders in industrial 
hydropower by harnessing Siberian 
rivers. 
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Several nations, in¬ 
cluding tbe two su¬ 
perpowers, border the 
Arctic or claim terri¬ 
tory in tbe region, 
and bat e been step¬ 
ping up tbeir actiii- 
ties there. As a result, 
both tbe potential 
and tbe need for 
regional collabora¬ 
tion are growing. 











With the growing human presence has come atten¬ 
tion to the region’s environment. Atmospheric 
phenomena peculiar to the Arctic can interfere with ra¬ 
dar and other communications, endangering both mili¬ 
tary and commercial aviation. Arctic ice can pose 
obstacles to submarines or hinder the operation of drill¬ 
ing rigs on continental shelves. 

Dramatic evidence has surfaced of links between Arc¬ 
tic phenomena and human activities elsewhere. Inter¬ 
actions among Arctic sea, ice, and air are major 
determinants of weather throughout the Northern 
Hemisphere. Heavy metals and other toxic substances 
originating far to the south show up regularly in Arc¬ 
tic fish and marine mammals and subsequently in the 
breast milk of native women. Wind blows carbon di¬ 
oxide, sulphates, soot, sulphur dioxide, chlo- 
rofluorocarbons, and even radioactive materials toward 
the Far North. Owing to the prevailing water and air 
currents, these pollutants accumulate in the Arctic at¬ 
mosphere, and the region is plagued each winter and 
spring by a dense blanket of haze that can reduce visi¬ 
bility more than the smog of Los Angeles. 

Arctic air masses are also particularly effective traps 
for greenhouse gases, including carbon dioxide. There 
is consensus within the scientific community on projec¬ 
tions that global warming will raise temperatures two 
to three times as much in the Arctic as in the mid¬ 
latitudes over the next 50 to 100 years. That would in¬ 
crease Arctic snowfall and glacial activity, significant¬ 
ly raising sea levels worldwide. The warming trend 
could also melt Arctic sea ice and the Greenland icecap. 
That would mean more warming as the surface reflects 
less sun. 

As the significance of the Arctic grows, decisions tend 
to be made by outsiders who are seldom well informed 
about, or sensitive to, the concerns of the Arctic’s 10 
million inhabitants. Because what is happening to the 
region presents a growing threat to these peoples, es¬ 
pecially those anxious to protect their distinctive ways 
of life, they are expressing their legitimate interests in 
all the military, economic, and environmental issues. 
They have sought to be heard not only by intervening 
in state, provincial, and federal arenas, but also by or¬ 
ganizing themselves across national borders. 

At the same time, the international community of 
scientists working on Arctic issues is growing and is be¬ 
coming more politically active. In the United States, the 
Arctic Research and Policy Act of 1984 has given a 
powerful shot in the arm to scientific endeavors. 
Moreover, it is expected that representatives of all na¬ 
tions with major Arctic interests will formally estab¬ 
lish the International Arctic Science Committee (IASC) 
this year. This body will give scientists an effective voice 
in international circles and a forum for discussing and 
coordinating research. 
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Tbe empty spaces of 
tbe Arctic have be¬ 
come a major theater 
for miltary opera¬ 
tions. Above, a U.S. 
C-130 transport 
readies for takeoff. At 
left, tbe nuclear- 
powered submarine 
USS Sturgeon keeps 
an Arctic rendezvous 
with a DeHaviland 
Otter. 




Precedents for Cooperation 

As the Arctic Rim nations step up their joint activities, 
they can build on a substantial body of Arctic interna¬ 
tional cooperation that already exists. This ranges from 
scientific and technical collaboration to agreements on 
the environment and on military security. 

On the one hand, the record includes relatively 
modest bilateral arrangements. For example, an agree¬ 
ment between Norway and the Soviet Union governs 
the exploitation of marine resources in a disputed area 
of the Barents Sea. And the Marine Environmental 
Cooperation Agreement between Canada and Den¬ 
mark protects the ecosystems of Baffin Bay and the Da¬ 
vis Strait. 

On the other hand, several Arctic agreements are far- 
reaching and multilateral. Three merit particular at¬ 
tention: an agreement about rights to the Svalbard Ar¬ 
chipelago, an accord to conserve polar bears, and a pact 
that seeks to protect northern fur seals. 

The Svalbard Archipelago, 600 miles northwest of 
Norway, is about the size of Belgium and the Nether¬ 
lands combined. Once a bone of contention among 
Great Britain, Norway, Russia, and Sweden, the ar¬ 
chipelago’s status was settled in the Treaty Relating to 
Spitsbergen, which went into force in 1925. Now en¬ 
compassing the United States, the Soviet Union, and 
38 other nations, this agreement recognizes Norwegian 
sovereignty over the archipelago. In return, Norway 
respects previously established rights in the area, allows 
the signatories access to Svalbard’s natural resources 
on an equal footing, and keeps the archipelago demilita¬ 
rized. Throughout World War II and the Cold War, the 
Svalbard regime has remained intact, proving that state 
sovereignty need not foreclose international 
cooperation. 

The polar bear, a quintessential symbol of the Arc¬ 
tic, has long been a target of trophy hunters from af¬ 
fluent societies. By the 1960s, growing concern about 
the status of polar-bear stocks led to a remarkable set 
of scientific initiatives, culminating in a 1973 agreement 
among Canada, Denmark, Norway, the Soviet Union, 
and the United States to protect the species. This suc¬ 
cess shows that the two superpowers and lesser nations 
can cooperate. It also offers a distinct model for col¬ 
laboration, since the scientific community—rather than 
politicians—provided the leadership for both its crea¬ 
tion and its implementation. 

The stock of northern fur seal, an animal prized for 
its skin, was severely depleted toward the end of the 
nineteenth century by open-sea harvesting. Unilateral 
U.S. efforts to regulate the harvest created sharp con¬ 
flict with Great Britain. But in 1911, after the decline 
had reached crisis proportions, Great Britain (acting 
for Canada), Japan, Russia, and the United States 
agreed to protect the North Pacific fur seal. This treaty 
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banned sealing in the open sea and placed all harvest¬ 
ing operations on the islands of the eastern Bering Sea 
under U.S. control and those in the western Bering Sea 
under Russian control. 

Widely credited with halting the depletion of fur seal 
and even allowing its numbers to grow, this pioneer¬ 
ing arrangement worked for decades. Unfortunately, 
the population is declining again, amidst controversy 
over the reasons why. In 1984, the U.S. Senate failed 
to extend participation in the treaty, in part because 
animal protectionists opposed an agreement that would 
allow any killing of wild animals. 

The Rising Tide 

Despite that setback, recent years have been marked 
by an unusual ferment of joint activities in the Arctic. 
Among several bilateral initiatives, Canada and the 
United States signed an Agreement on Arctic Cooper¬ 
ation in 1988. The United States has pledged to obtain 
Canadian consent for U.S. icebreakers to navigate in 
areas claimed as internal waters by Canada, even 
though the nations have agreed to disagree on the le¬ 
gal status of the waters of the Arctic Archipelago. Since 
then, the Polar Star has crossed the Northwest Passage 
from west to east without provoking even a ripple of 
the angry Canadian response that followed the 1985 
east-to-west transit of its sister ship, the Polar Sea. 




An international agreement 
signed in 1973 protects polar 
bears. But a balf-century-old 
treaty to protect northern fur 
seals basn t been renewed, and 
tbeir numbers are declining. 

Tbe interest of many nations in 
tbe Arctic also threatens its in¬ 
digenous cultures. At left, in 
Canada's Northwest Territories 
Ellen Bruce smoke-tans a 
caribou bide on a frame of 
uillows. 
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are taking the lead in 
attempts to define the 
place of the Arctic in 
international affairs. 
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The Soviet Union has signed bilateral agreements 
with Norway, Sweden, and Finland. One agreement 
with Norway provides a framework for environmen¬ 
tal cooperation. It includes agreed measures for cleaning 
up oil spills in the Barents Sea and on resolving con¬ 
flicts over air and water pollution emanating from the 
Kola Peninsula. The Soviets have also agreed to notify 
Norway about nuclear accidents that could produce 
radioactive contaminants. This agreement, as well as 
a similar one between the Soviet Union and Sweden, 
stemmed from concerns about a Soviet nuclear power 
plant on the Kola Peninsula. 

Soviet bilateral ventures with the United States and 
Canada are also expanding. An agreement setting forth 
a U.S.-Soviet oil-spill contingency plan for the Bering 
Sea and its northern neighbor, the Chukchi Sea, was 
signed in May 1989. And a framework agreement with 
Canada on Arctic cooperation, widely discussed since 
1987, was finalized during Prime Minister Brian Mul- 
roney’s visit to the Soviet Union in November 1989. 

Among the smaller states, Denmark and Norway ap¬ 
pear to be settling a long-standing dispute over mari¬ 
time boundaries between Greenland and the island of 
Jan Mayen. In August 1988, Denmark submitted the 
case to the International Court of Justice, and Norway 
has accepted the jurisdiction of the court over the case. 

Even more encouraging than bilateral initiatives is 
the growing recognition that many Arctic problems re- 
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Tbe Arctic is a 
prominent source of 
raw materials for 
both East and West. 
Giant Siberian gas 
fields dominate 
Soviet efforts to ex¬ 
pand fossil-fuel 
production. These 
pipes, built in tbe 
1970s, supply gas to 
tbe central and 
western Soviet 
Union. 


quire multilateral responses. The Soviet Union’s zone- 
of-peace initiative has done much to nourish interest 
in a comprehensive international regime in contrast to 
a collection of issue-specific agreements. In his 1987 
speech, Gorbachev called for a network of arrange¬ 
ments, such as nuclear-weapons-free zones, restricted 
naval activities, cooperative resource development, 
coordinated scientific research, environmental cooper¬ 
ation, and opening the Northern Sea Route to foreign 
ships. He acknowledged as well the interests of the in¬ 
digenous population of the North. 

The establishment of an International Arctic Science 
Committee to foster research is particularly significant. 
Despite impressive achievements during the Internation¬ 
al Polar Years of 1882-83 and 1932-33, the Arctic has 
lacked an international scientific community of the sort 
that has played a prominent role in the Antarctic. Start¬ 
ing with a meeting in the United States in 1986, the 
IASC negotiations are nearing agreement on a charter 
or set of founding articles for the committee. All par¬ 
ties have made concessions. In particular, the Soviets 
no longer insist on restricting participation to the five 
states bordering the Arctic Ocean. 

This abundance of governmental actions has given 
rise to a flurry of private initiatives. Many of these ef¬ 
forts are bilateral, like one on medical research between 
the University of Alaska and the Siberian Branch of the 
Soviet Academy of Sciences. But a growing number call 
for cooperation from several or all Arctic states. 

A striking example is the Inuit Regional Conserva¬ 
tion Strategy, which is being developed under the 
auspices of the Inuit Circumpolar Conference (ICC), 
a nongovernmental organization representing native 
people in Greenland, Canada, the United States, and 
the Soviet Union. This innovative effort to apply the 


principles of the World Conservation Strategy in a 
regional setting has won strong support from the United 
Nations Environment Programme and has become a 
significant force in promoting international coopera¬ 
tion on Arctic environmental issues. 

In fact, the Arctic’s indigenous peoples—Inuit, In¬ 
dians, Saami, Komi, and Yakuti, among others—have 
taken the lead in promoting international cooperation 
and awareness of the Arctic as a distinctive international 
region. The main transnational Arctic organizations— 
such as the ICC, Indigenous Survival International, and 
the Nordic Saami Council—are all products of initia¬ 
tives taken by indigenous peoples. 

The Road Ahead 

While the opportunities for cooperation have grown 
steadily, there remains, as Soviet Prime Minister Nikolai 
Ryzhkov has put it, a “lack of trust that has built up 
in a region so sensitive from the viewpoint of security 
interests.” Most important, the strategic or military per¬ 
spective on the Arctic conflicts with cultural, scientif¬ 
ic, and environmental viewpoints. Military planners see 
the Arctic as a theater of operations for weapons and, 
potentially, for combat. That idea is antithetical to col¬ 
laborative research and efforts to protect shared 
ecosystems. And it is regarded with horror by the per¬ 
manent residents of the Arctic, for whom the region 
is a homeland, not a battleground for alien powers. 

Cooperative efforts suffer as well because no state 
has a clear-cut decision-making process for Arctic mat¬ 
ters, much less a coherent policy. While most Arctic 
states have made valiant attempts at interagency coor¬ 
dination, none has produced unambiguous success. 
Canada had an Advisory Committee on Northern De- 
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/elopment for some years, but it is now defunct. The 
U.S. Interagency Arctic Policy Group within the Na- 
:ional Security Council has struggled to coordinate 12 
to 15 independent agencies, but without much to show 
for its efforts. It is too early to tell if the Soviet Union’s 
high-level State Commission for Arctic Affairs, creat¬ 
ed in 1988, will affect entrenched bureaucracies. 

A number of generic problems, such as the choice 
of signatories to any agreement or the impact of posi¬ 
tional bargaining tactics, further complicate efforts to 
realize joint gains. For example, the Soviets wanted the 
1ASC to be inaugurated in their territory, where it would 
have advanced the zone-of-peace initiative. But the 
United States blocked that move. As a result, the com¬ 
mittee will probably be founded in Canada. 

Still, such problems can be solved or swept aside 
when the will to act is strong. No doubt the Soviets are 
keen to make progress, but there is room for skepticism 
about U.S. intentions. The unmistakable enthusiasm 
of American scientists is not matched by unambiguous 
support from senior politicians. 

Another obstacle is a lack of leadership. Neither the 
United States nor the Soviet Union dominates Arctic 
politics, since efforts by one power provoke skepticism, 
if not outright opposition, from the other. The Unit¬ 
ed States and the Soviet Union could exert effective pres¬ 
sure together, but Washington has given a low priority 
to Arctic matters. 

This leaves the smaller Arctic states, perhaps led by 
Canada, best suited to take the central role. In many 
ways, such a role appeals to these states. Canada, in 
particular, may find it attractive. Not only would it fit 
many Canadians’ image of their place in global socie¬ 
ty, but it would also alleviate some of their fears of be¬ 
ing sandwiched between the superpowers. 

Admittedly, the recent efforts of the lesser Arctic 
states have not been particularly well conceived or ef¬ 
fective, and whether these nations can pull together to 
offer leadership is open to question. Although the Finns 
are vigorously promoting multilateral environmental 
arrangements, the other nations had trouble taking the 
initiative in the complex IASC talks. For example, the 
talks revealed a division between Canadians who hoped 
to promote their nation’s political agenda regarding 
Arctic sovereignty and those who wanted to separate 
scientific goals from the rest of the agenda. 

While these obstacles cannot be ignored, they do not 
alter the fact that the Arctic is coming into its own as 
a focus of attention among policymakers in all the Arc¬ 
tic Rim states. The rising tide of human activities in 
this environmentally sensitive region demands an in¬ 
creased effort to coordinate actions not only to reap 
mutual benefits but also to avoid mutual losses. The 
result is a growing challenge requiring both innovative 
political thinking and effective leadership. Under the 
circumstances, the Arctic seems destined during the 
1990s to become a proving ground for new approaches 
to international cooperation. ■ 



Poles Apart 


W ITH the experience of 
Antarctica in mind, 
outside powers often 
approach the Arctic with ex¬ 
plicit, multilateral, and com¬ 
prehensive arrangements in 
mind. But the two poles are an¬ 
tipodes in more than ge¬ 
ography. 

Even in an era of creeping 
claims over “global commons,” 
the sovereignty of states reaches 
farther into the Arctic than it 
does into the oceans, the at¬ 
mosphere, or Antarctica. No 
one questions the authority of 
Canada, Denmark (Greenland 
is a part of Denmark), Norway, 
the Soviet Union, or the Unit¬ 
ed States over their Arctic sec¬ 
tors, even if ice masks the 
boundary between land and 
sea. By contrast, when the Ant¬ 
arctic Treaty was signed in 
1959, no nation advancing a 
territorial claim in Antarctica 
could have met even the most 
lenient standard of effective oc¬ 
cupancy. 

Nor has Antarctica been a 
major military arena. Demil¬ 
itarization under the 1959 
treaty simply recognized a 
prevailing situation. Contrast 
this with the strategic sig¬ 
nificance of the Arctic to both 
superpowers. Whatever the 
prospects for cooperation on 
other matters, demilitarization 
appears distant. 

Another difference is that no 
commercial ventures were tak¬ 
ing place in Antarctica in 1959, 
except for some whaling oper¬ 
ations that the treaty ignored. 
Nor are such activities expect¬ 
ed to take on major propor¬ 
tions, a fact that facilitated the 


negotiations leading to the 
1988 Convention on the Regu¬ 
lation of Antarctic Mineral 
Resource Activities. The con¬ 
trast with Arctic oil production 
and other world-class industri¬ 
al operations couldn’t be 
sharper. 

Moreover, because the South 
Polar region has no permanent 
residents, diplomats and scien¬ 
tists have been able to devise 
cooperative arrangements 
without considering local reac¬ 
tions. But the native peoples of 
the North rightfully demand a 
voice in developing Arctic 
policies. 

Finally, the Antarctic treaty 
grew out of the interests of a 
global scientific community. It 
was formalized in the after- 
math of the International 
Geophysical Year, and the In¬ 
ternational Council of Scientif¬ 
ic Unions has fought to keep 
the continent dedicated to 
science. Despite potentially im¬ 
portant developments within a 
small Arctic scientific commun¬ 
ity, there is no comparison be¬ 
tween the regions in these 
terms. 

Thus, simplistic analogies 
merely confuse the prospects 
for Arctic cooperation. The is¬ 
sues requiring coordination in 
the Arctic are in many ways 
more serious than those that 
spurred agreements in Antarc¬ 
tica. This does not rule out in¬ 
ternational cooperation in the 
Arctic, but because the stakes 
are higher, parties are apt to 
have a harder time reaching 
agreement on the provisions of 
any Arctic agreement. ■ 

—Oran R. Young 
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The OURS 
Space Peace 
Sculpture is one 
ot many works 
that artists have 
proposed to put 
into orbit. An 
inflatable ring. 
20 to 30 feet 
in diameter, it is 
scheduled for 
launching from 
the Mir space 
station in 1992, 
the International 
Space Year. 



By Roger F. Malina 


Art in Space 


Artists have accompanied explorers on many of the 
great voyages of scientific and geographic dis¬ 
covery. So it should be no surprise 
that, in the last decade, space 
exploration has inspired an 
extraordinary variety of ar¬ 
tistic activities. Artists are 
creating giant works of 
art on earth intended 
to be viewed from 
space, sending art on 
board the space 
shuttle, and de¬ 
veloping detailed 
proposals for loft¬ 
ing into orbit 
sculptures that 
would be visible 
from the ground. 

Predictably, the 
very idea of space art 
has sparked enor¬ 
mous controversy. 

“Public art” has become 
the object of heated de¬ 
bate (witness the removal 
of Richard Serra’s sculpture, 

Tilted Arch, from a public pla¬ 
za in New York City), and space 
art is perhaps the most public art 
of all. As artists pursue their ideas 
for creating works in space, they have run 
into stiff opposition, in particular from the 
scientific community. 

The most controversial proposals have been those to 
create orbiting artworks visible from the ground. Astron- 
onomers, whose time exposure photos of the night sky are 
already contaminated by light trades from satellites and debris, fear 


A 


s artists strive to turn 


outer space into a new canvas for creative expression, 
some of their proposals have provoked controversy. 
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that space sculptures will contribute 
to light pollution. Space engineers 
also worry about unnecessary debris 
with which spacecraft could collide. 
And some ecologists object to orbit¬ 
ing art that would brighten the night 
sky and perhaps disturb the biolog¬ 
ical rhythms of nocturnal animals. 

Space artists counter that all or¬ 
biting satellites contribute to light 
pollution and space debris. They ar¬ 
gue that the same rules should ap¬ 
ply to space art as to scientific, 
military, and commercial satellites. 

As both an astronomer and an 
editor of a journal about technolo¬ 
gy and the arts, I think space art is 
a legitimate and desirable activity. 
Scientists who dismiss artists’ 
proposals as frivolous forget that one 
of the roles of artists has always been 
to create markers of Human 
presence. Space art is an essential 
part of extending human civilization 
into the cosmos. 

Space art might also rekindle pub¬ 
lic support for further space explo¬ 
ration. Many people remember the 
powerful impact of watching the first 
satellites as they made their way, visi¬ 
ble as small points of light, across the 
night sky. Such experiences helped 
build public support for the early 
space program. Orbiting sculptures 
or other space art might have a simi¬ 
lar effect. 

Nevertheless, the critics have some 
valid concerns. Some proposals for 
orbiting sculptures do pose an un¬ 
necessary threat to astronomical ob¬ 
servation. What’s more, the heavens 
are a uniquely vulnerable canvas. As 
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the cost of major space-art projects 
comes within the range of corporate 
advertising budgets, space art runs 
the risk of becoming commercial¬ 
ized. Therefore, it is urgent that 
scientists, artists, and the public 
work together to develop ground 
rules for what is acceptable art in the 
sky. 

Symbols of Human Culture 

The most common category of space 
art is not located in space at all. 
Rather, it consists of works con¬ 
structed on earth that are meant to 
be viewed from space. Ever since as¬ 
tronauts photographed the earth 
from the Apollo capsules as they 
journeyed to the moon, the image of 
the fragile blue-green globe floating 
in space has been a symbol of hu¬ 
manity’s interdependence. Artists 
have responded to this powerful im¬ 
age by making visible the human 
presence on the planet and project¬ 
ing outwards symbols of human 
culture. 

In 1980, artist Tom Van Sant built 
a large reflecting pattern in the shape 
of a human eye, a mile and a half 
across, on the desert floor of the 
Shadow Mountains in California. 
The work, entitled Ref lections from 
Earth, is visible on photographs 
taken by the Landsat satellite. In 
1986, Van Sant created an even more 
ambitious piece called Desert Sun. 
Forty-eight mirrors, each four feet 
square, reflected sunlight to the 
GEOS-6 satellite passing overhead. 
The satellite then transmitted pic¬ 
tures of the earth, in which the 


reflected image was visible, to view¬ 
ers in Los Altos, Calif. 

French artist Pierre Comte carried 
out a similar project in the fall of 
1989. In the south of France, Comte 
used sheets of white plastic, about 
200 feet square, to create a huge ver¬ 
sion of the astronomical sign for the 
planet Earth. The work has been 
photographed by the SPOT remote¬ 
sensing satellite, and will continue 
to serve as a calibration marker for 
testing remote-sensing satellites that 
view southern France. 

Space Art or Light Pollution? 

Such works have been relatively un- 
controversial. The kind of space art 
that has attracted the most attention 
from both artists and scientists in¬ 
volves actually placing works of art 
in orbit. The space shuttle’s Getaway 
Special program, established in the 
early 1980s for carrying small ex¬ 
periments at a low price, elicited 
many fascinating proposals for send¬ 
ing art into space. Joe Davis, a 
research fellow at MIT’s Center for 
Advanced Visual Studies, proposed 
a work called New Ruby Falls that 
would use a pulsed electron gun to 
create artificial auroras visible from 
the ground during a shuttle flight. 
Artist Joseph McShane conceived of 
a work in which an orbiting satellite 
would use a radio signal to activate 
sculptures at satellite groundstations 
around the world as it passed 
overhead. 

The Challenger accident has 
meant that few of the ideas for art 
on the space shuttle have been real¬ 
ized. Those that have gone into or¬ 
bit on the shuttle have been largely 
conceptual, self-contained in 
canisters, and not visible from the 
ground. 

Yet problems with the U.S. space 
shuttle have not dimmed artists’ in- 
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The familiar image of Earth as 
seen from space (left) has be¬ 
come a symbol of humanity's 
interdependence. Artists have 
responded to this image by 
creating art that projects the hu¬ 
man presence into the cosmos. 
For example, Tom Van Sant (be¬ 
low, wearing shirt) has placed 
mirrors in the shape of an eye, a 
mile and a half across, on the 
desert floor of the Shadow 
Mountains in California. The 
sculpture is visible in a Landsat 
photograph (right). 
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Roposed space sculptures will 
use a range of traditional and 
new technologies. The tethered 
reflecting balloons (right) to be 
launched in conjunction with this 
year’s International Goodwill 
Games in Seattle are similar to 
the Echo satellites of the early 
1960s. The orbiting rings of the 
OURS Project (left) will be made 
from a new kind of fabric impreg¬ 
nated with a resin that hardens 
in sunlight. This allows the 
sculptures to be stored In a com¬ 
pact shape, then inflated and 
made rigid in space. One OURS 
sculpture, planned for the year 
2000, will be about a kilometer in 
diameter. It will be visible as a 
circle or ellipse in the sky (inset 
right) for about 10 minutes be¬ 
fore sunrise and after sunset. 


terest in orbiting art. In 1986, the 
Eiffel Corp.—owner of the foremost 
nineteenth-century example of pub¬ 
lic art— sponsored a competition for 
orbiting space sculptures. The con¬ 
test attracted 99 entries and a great 
deal of media attention throughout 
Europe. The winning project, sub¬ 
mitted by Alain Coquet and a sup¬ 
porting team, proposed placing in 
permanent orbit 100 balloons 
tethered together in a circle 15 miles 
around. The sculpture would have 
looked like an artificial constellation 
in the sky. 

Coquet’s project would have ob¬ 
structed the view of astronomers, 
and scientists were able to persuade 
the European Space Agency to block 
it. Since then, the International As¬ 
tronomical Union, the Internation¬ 
al Academy of Astronautics, and the 
American Astronomical Society 
have all passed resolutions to stop 
orbiting space sculptures. “Space art 
is another threat to dark and radio 
quiet skies,” states a recent newslet¬ 
ter of the International Dark Sky As¬ 
sociation, an organization of 
astronomers dedicated to protecting 
observatories from light pollution. 
“What is art to one person may be 


junk or pollution to another.” 

This opposition has not stopped 
artists from proposing other space 
sculptures, although some have tried 
to take scientists’ objections into ac¬ 
count. For instance, artist James 
Pridgeon has proposed a space 
sculpture consisting of a pair of 
tethered reflecting balloons, to be 
launched in conjunction with the 
next International Goodwill Games 
in Seattle later this year. Based on 
technology used in the Echo satel¬ 
lites of the early 1960s, the balloons 
would be filled with about 30 
pounds of inert powder and stored 
in a canister. When the canister 
opens in orbit, the vacuum of space 
causes the powder to “sublimate,” or 
turn into a gas, inflating the bal¬ 
loons. The work, which Pridgeon 
conceives as a symbol of goodwill 
and collaboration, would be fund¬ 
ed privately in the United States and 
launched by the Soviet Union. It 
would remain in space only a few 
weeks and at a low enough orbit to 
be visible only at dusk and dawn. 
Pridgeon plans to set up an informa¬ 
tion network to let astonomers know 
the exact times at which the sculp¬ 
ture will be passing by. 


Artist Arthur Woods and aero¬ 
space engineer Marco Bernasconi 
have planned an ambitious series of 
space sculptures as part of their 
OURS (for “Orbiting Unification 
Ring Satellite”) Project. The first 
OURS sculpture is a ring, roughly 
20 to 30 feet in diameter, divided by 
a cross in the center—the symbol for 
Earth. It is scheduled for launching 
by the Soviet commercial space agen¬ 
cy Glavcosmos from the Mir space 
station in 1992, the International 
Space Year. The sculpture would not 
be visible from the ground but would 
be filmed from space by cameras 
aboard the Mir. Atmospheric drag 
would cause it to burn up in the 
earth’s atmosphere in a matter of 
days. 

The ultimate goal of the OURS 
Project, for the year 2000, is to place 
in orbit a much larger ring about 1 
kilometer in diameter. A symbol of 
planetary unity, the ring would 
celebrate the passage of the human 
species into the next millenium. Ev¬ 
ery day, about 10 minutes before 
sunrise and after sunset, it would be 
visible as a circle or ellipse in the sky. 
Eventually, it would deploy a solar 
sail that would intercept enough 
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Opposition from scientists has 
led some space artists to politi¬ 
cal activity. One group that in¬ 
cludes Otto Piene (left), director 
of the MIT Center for 
Advanced Visual Studies, has 
issued a “Sky Artists and Space 
Artists' Manifesto." Some 200 
artists have signed it. 

MlT artist Joe Davis has pro¬ 
posed a work that would fly in a 
space-shuttle “Getaway Special” 
payload container (right, bottom 
inset). It would use a pulsed 
electron gun—the core of 
which is a tiny cathode heater 
(top inset)—to create artificial 
auroras. These would be visible 
from the ground during a shuttle 
flight (right). 


light from the sun to propel the 
sculpture out of Earth orbit by light 
pressure. 

Both OURS sculptures would be 
made from a novel fabric developed 
under contract for the European 
Space Agency’s technology program. 
The fabric is a laminate of very thin 
metal sheets impregnated with a 
chemical resin that hardens in sun¬ 
light. Using this material allows the 
sculptures to be folded into a com¬ 
pact shape for easy storage in the 
hold of a spacecraft. But once placed 
in orbit and illuminated by the sun, 
they will become rigid. 

Space Artists’ Manifesto 

Even these projects, which would be 
visible only for a limited time, have 
drawn criticism from scientists. 
Donald Osterbrock, president of the 
American Astronomical Society, has 
argued that even if executed with 
great care, orbiting space art would 
hinder astronomical observation. 
Canceling Pridgeon’s Goodwill 


Games project, Osterbrock has said, 
“would in itself be an excellent sym¬ 
bol of international goodwill.” And 
astronomer Carl Sagan has declared 
that even if astronomers found a par¬ 
ticular proposal for a space sculpture 
acceptable, allowing it would set a 
dangerous precedent. 

Such opposition reflects the con¬ 
tinuing schism between the two cul¬ 
tures of science and the arts. It also 
highlights the need for some neutral 
forum to screen proposals for space 
art. Professional scientific societies 
can represent only the vested in¬ 
terests of their members and have no 
power to enforce any restrictions 
they recommend. And unlike laws 
that govern public art on city streets, 
space law does not yet provide 
mechanisms to evaluate or regulate 
art in space. 

As a result, some space artists have 
turned to politicking. A group that 
includes artist Otto Piene, the direc¬ 
tor of MIT’s Center for Advanced 
Visual Studies, has issued a “Sky Art¬ 
ists and Space Artists’ Manifesto” 


calling for the creation of national 
and international councils to review 
space art projects. Some 200 artists 
have signed it. French space artist 
Jean-Marc Philippe has proposed es¬ 
tablishing a Space Art Ethics Com¬ 
mittee within the European 
Academy of Arts and Sciences to de¬ 
velop guidelines that address the in¬ 
terests of all the communities 
involved. Both proposals were 
presented at the 1986 UNESCO 
Conference on Culture and Space. 
No action has been taken on them 
yet, but just last year the Internation¬ 
al Academy of Astronautics estab- 
I lished a subcommittee on the arts 
and literature as a forum for discuss¬ 
ing issues raised by space art. 

Perhaps such initiatives will en¬ 
courage widespread public discus¬ 
sion of what kinds of space art are 
acceptable, and help define an ap¬ 
proval process for individual 
projects. Space exploration is the 
greatest voyage of discovery ever un¬ 
dertaken. Artists should be active 
i participants in it. ■ 
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The Culture of Technology 

Langdon Winner 

Glasnost and Engineering 


T HE dramatic events transform¬ 
ing Eastern Europe sent rever¬ 
berations through a conference 
I attended recently on “Technol¬ 
ogy and Democracy.” The presence of 
Vitaly Gorokhov, the sole Soviet par¬ 
ticipant, bore witness to the fruits of 
glasnost. So did the subject of his paper: 
the tragic history of Soviet engineering. 

It was encouraging to see this soft- 
spoken scholar from the Academy of 
Science of the USSR exploring impor¬ 
tant historical issues that until recently 
were suppressed. And it was intriguing 
to realize that while U.S. and Soviet en¬ 
gineers do not share the same history, 
they are asking some strikingly similar 
questions about their place in society. 

A widely held belief about the Soviet 
Union is that communism helped en¬ 
gineering to flourish. The numbers seem 
to bear this out. Fully half the world’s en¬ 
gineers are Soviet. In 1980,80 percent of 
the members of the Politburo had en¬ 
gineering degrees. From the earliest days 
of the Russian Revolution, the Party 
championed technical education as a 
path to advancement within the hierar¬ 
chy, a strategy intended to stimulate in¬ 
dustrialization and help the country 
catch up with the West. 

As the current stagnation of the Soviet 
economy suggests, however, the sheer 
quantity of engineers has not translated 
into technical proficiency. Gorokhov 
offers some reasons why. 

During the first two decades of this 
century, the vocation of engineering in 
Russia grew steadily, following or¬ 
ganizational lines similar to those in Eu¬ 
rope and the United States. Engineers 
formed professional associations, 
founded periodicals, and worked to ex¬ 
pand engineering education. At first, 
Gorokhov argues, the Bolshevik revolu¬ 
tion enhanced this development. During 
the early and middle 1920s, the Soviet 
government looked to educated en¬ 
gineers to play an important role in 
reshaping the economy. 

The honeymoon ended with Joseph 
Stalin’s rise to power. Stalin insisted that 
the future of the Revolution rest exclu¬ 
sively in the hands of workers, and that 



In a period 

of rapid change, both Soviet 
and U.S. engineers are 
struggling to redefine 
their social roles. 


suspected bastions of bourgeois 
privilege be rooted out. In 1929, the 
Party accused the All-Union Association 
of Engineers, the most prominent en¬ 
gineering body at the time, of elitism and 
worse. Some engineers were charged 
with industrial sabotage, convicted in 
heavily publicized show trials, and sent 
to labor camps. While the careers and 
lives of many talented engineers were be¬ 
ing destroyed, Soviet publications 
shamelessly proclaimed Stalin “the great 
engineer of human souls.” 

In succeeding decades, the Soviet state 
continued to stress engineering as a 
career. But standards of technical educa¬ 
tion and practice fell drastically. Profes¬ 
sional associations no longer existed to 
exercise independent judgment and en¬ 
sure quality control. Many engineering 
schools became little more than diploma 
mills. During Stalin’s reign of terror, the 
safest path for competent technical 


specialists was to move into the state 
bureaucracy—as far away from real- 
world industrial problem solving as pos¬ 
sible. Thus, while bureacrats formulat¬ 
ed ambitious five-year plans and 
production quotas, the practical ability 
to carry them out rapidly deteriorated. 

Drawing lessons from this calamity, 
Gorokhov calls for increased freedom 
and democracy—and not only for en¬ 
gineers and other professionals, but in 
all spheres of society. For the Soviet econ¬ 
omy, he favors combining state planning 
and the market, with decentralized con¬ 
trol of resources and widespread 
democratic participation in important 
technical decisions. And observing that 
“contemporary engineers have to deal 
with both human and technical systems,” 
he urges increased attention to engineer¬ 
ing ethics and the study of the humanities. 

At first glance, it would seem that the 
experiences of Soviet engineers have lit¬ 
tle relevance to their U.S. colleagues. But 
ironically, many American engineers are 
talking about issues that resemble ones 
raised by Gorokhov. Engineering 
schools are grappling with the question 
of how best to educate students to ad¬ 
dress new economic and social 
challenges. And although engineers in 
this country have never faced political 
repression, there is concern that en¬ 
gineering is losing its status as an in¬ 
dependent profession, turning engineers 
into mere cogs in large bureaucratic 
machines. Finally, the prospect of major 
cuts in military spending—on which so 
much engineering research and employ¬ 
ment now depends—may soon force us 
to decide how to redirect our engineer¬ 
ing resources and skills to meet more 
pressing social needs. 

We have entered a period of rapid 
change, in which engineers in both the 
Soviet Union and the United States are 
struggling to redefine their social roles. 
It would appear that they have a great 
deal to discuss. ■ 
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A completely 
different kind of 
gift book 


Read the author’s own words about this book — 
and you'll see what a unique gift it will make for 
family, friends, and colleagues (or, a treat for 
yourself)! 

"In 1947 when I was a graduate student in Paris, I 
found a dusty old paperback in a dusty old bookstore. 

I bought it, took it back to my dusty old room, cut 
the pages into 160 pieces, folded them carefully, 
and glued them together to produce a clock that was 
made of practically nothing but paper and glue. I 
was astonished to find that the thing actually kept 
time — even tick-tocked. Completely captivated, I 
ran back to the bookstore to buy copies of this very 
inexpensive book to give to practically everybody I 
knew, whether they were interested or not, but the 
bookseller only had three left. He said he'd found 
them long before World War II, and that the person 
responsible seemed to have disappeared. 

I bought the three, and suddenly couldn't think of 
a person in the world whose character, morals, and 
wit were so peerless that they deserved to own one 
of the last three extant examples of the best toy I'd 
ever seen in my life. For the next thirty-six years, I 
refused to let anyone have one of my paper clock 
books — until recently, when I thought it might be 
possible to publish this wonderful book for today’s 
readers.” 
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Introducing the Southwestern Bell FV 
1000—the new generation of telephone. 

You don’t just talk through it—you 
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“Call home.” It immediately understands 
your voice and automatically dials the 
phone number from its memory bank. 

And, the FV1000 also offers you the 
conveniences of highly featured telephones 
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Flow does it work? The sleek black 
and silver casing is wrapped around the 
same components you’d find in most 
personal computers—four kilobytes of 
random access memory, a 16-bit high¬ 


speed microprocessor and 128 kilobytes 
of program memory. 

And, of course, all of this technology 
was designed to meet the strict quality 
specifications of Southwestern Bell. 

But, you’ll never find the FV1000 in 
an electronics or computer store. The 
FV1000 can only be delivered to you 
through this advertisement. 

So, mail the coupon below or call the 
800 number. 

And, stay ahead of your time. 
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Lab Notes 
David Baltimore 


Science, Politics, and Perspective 


B IOLOGICAL science is part of the 
political mainstream these 
days, at the center of important 
and controversial public issues. 
The pronouncements of biologists affect 
public policy. Our ideas—even ill- 
considered ones—make headlines. For 
this reason, well-known scientists in po¬ 
sitions of public responsibility need to 
consider carefully the implications of 
their views. Unfortunately, as recent 
statements by two prominent biologists 
show, this isn’t always the case. 

Moving into government seems to 
lave cost James Dewey Watson some 
perspective. One would think that Wat- 
<on, a co-discoverer of the structure of 
DNA, would care about the primacy of 
the quest for knowledge in science. But 
in his new job directing the human ge¬ 
nome initiative at the National Institutes 
of Health, he wrote a letter to Kenichi 
Matsubara, the head of Japan’s genome 
program, that suggests a changed set of 
values. Watson threatened to keep the 
results of U.S. genome research from 
[apanese scientists unless their country 
started making significant financial con¬ 
tributions to the Human Genome Or¬ 
ganization (HUGO). This is an 
ntemational group for coordinating na¬ 
tional genome efforts. 

Watson’s letter implies that access to 
basic scientific results should be limited 
to those who pay for them. This runs 
counter to all experience in molecular 
biology—a field characterized by unfet¬ 
tered sharing of results—and should 
lead scientists to reflect on why we do 
research in the first place. Our primary 
purpose is to uncover nature’s secrets. In 
the process, we learn how to counter 
some of nature’s scourges and even de¬ 
velop new industries. But that is not the 
driving force behind our work. 

For many people not in basic science, 
however, the applied results are the rai¬ 
son d'etre for the science. For them, 
science’s main value is as a generator of 
commerce and technological progress. 
Unless scientists themselves vigorously 
defend the value of basic research, there 
will be no one to speak for it. By threaten¬ 
ing to cut off free access to data—whether 











Scientists 

need to be more careful 
about their public 
statements. 


or not that is logistically feasible— 
Watson is putting the values of com¬ 
merce above those of science. 

Why this apparent reversal? Some 
people believe that the genome project 
will benefit biotechnology and phar¬ 
maceutical companies by helping them 
develop diagnostic tests and drugs. 
Perhaps because these commercial con¬ 
sequences of the initiative have been so 
highly emphasized, Watson thinks he 
must speak for commercial interests. But 
that is a disservice to those who care 
most about the health of basic research. 
The human genome initiative should be 
a low-profile effort coordinated through 
the usual scientific exchange at meetings 
open to all. And HUGO should smooth 
the way, not furnish an excuse for black¬ 
mailing countries that do not pay as 
much as others and may have very differ¬ 
ent priorities. 

Another issue embodying the con¬ 
troversial cross-currents of science and 


politics is AIDS research. Witness the 
comments of Robert Gallo, the NIH’s 
foremost AIDS researcher, at a Vatican 
conference on AIDS last fall. As quoted 
in the New York Times, Gallo told his 
audience that “an anti-AIDS vaccine 
could be available for some patients by 
1991 or 1992.” 

Unfortunately, Gallo is almost cer¬ 
tainly wrong. While it is true that any¬ 
thing might happen, the likelihood of a 
vaccine to prevent AIDS being available 
within five years—let alone one or 
two—is extremely low. The biomedical 
community is working hard on a vaccine 
but has far to go. A few monkeys have 
been protected against the simian rela¬ 
tive of HI V. They were innoculated with 
killed virus particles that induced very 
high antibody levels. But that is a long 
way from an effective vaccine for humans. 

It is counterproductive to promise that 
an AIDS vaccine will come soon, be¬ 
cause it makes prevention seem less ur¬ 
gent. Furthermore, to predict an early 
vaccine while standing in the Vatican 
lends undue credence to those who say 
public health officials fulfill their 
responsibility merely by preaching old- 
fashioned morality. For example, in the 
same news story that reported Gallo’s 
prediction, New York’s Cardinal 
O’Connor was quoted as condemning 
“the dishonesty of those health care 
professionals who refuse to confront the 
moral dimensions of sexual aberrations 
or drug abuse,” concluding that “good 
morality is good medicine.” 

Was Gallo headline hunting? Was he 
carried away by the august surroundings 
and the presence of the Pope? Or was he 
simply saying what he wanted to believe 
to an audience eager to hear it? Whatever 
the reason, he would have better served 
AIDS research by being conservative and 
emphasizing the difficulties ahead. And 
both science and the public would be 
better served if scientists made public 
statements only after carefully weighing 
the consequences. ■ 


DAVID BALTIMORE, a Nobel laureate, is direc¬ 
tor of the Whitehead Institute for Biomedical 
Research and professor of biology at MIT. 
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JAPAN’S 

ECONOMIC FUTURE 


The Sun Also Sets: 

The Limits of Japan ’s Economic Power 
by Bill Emmott 
Times Books, S18.95 
Created in Japan: 

From Imitators to World Class Innovators 
by Sheridan M. Tatsuno 
Harper & Row, $21.95 


BY TAKASH1 HIK1NO 

T HE Japan boom in book pub¬ 
lishing continues. The latest 
Books in Print contains more 
than 150 such titles, covering 
almost every aspect of Japan’s economy 
and business. (By contrast, the econo¬ 
my of Germany—another successful in¬ 
dustrial nation—rates fewer than half as 
many books.) The Sun Also Sets by Bill 
Emmott and Created in Japan by 
Sheridan Tatsuno emphasize that even 
as Japan has taken its place as an eco¬ 
nomic superpower, it has been undergo¬ 
ing a major transformation. Both books 
attempt to describe this process and sug¬ 
gest what it means for the world 
economy. 

Emmott and Tatsuno agree that the 
changes in Japan will affect its future 
economic role. But they disagree on 
what the transformation consists of and 
where it will lead. This is because they 
have contrasting perspectives on the 
character of Japanese society. 

For Emmott, a well-informed jour¬ 
nalist who served as the Tokyo bureau 
chief of The Economist, everything is 
economic and nothing is cultural. The 
Japanese are not a special case, he ar¬ 
gues; they respond to macroeconomic 
incentives just like people in other 
modern industrial societies. As their in¬ 
comes rise, they spend more and save 
less. Thus, after decades of extraordi¬ 
nary saving, the Japanese are turning to 



a consumption-oriented economy in 
which they buy more and more goods, 
both domestic and foreign. This means 
that Japan is not a dangerous industri¬ 
al juggernaut, but simply one econom¬ 
ic power among many. 

For Tatsuno, an industry analyst and 
consultant based in California, culture 
is more important than economics. He 
believes that distinctive features of the 
country’s culture give Japan special ad¬ 
vantages in the technology-based global 
economy of the future. From this point 
of view, the 1980s mark the beginning 
of a new era for Japanese technology, in 
which a clever copycat becomes a world- 
class innovator and even more formid¬ 
able competitor. 

The problem with both arguments is 
that they simplify extremely complex 
social and economic issues. Like the 
proverbial blind men describing the 
elephant, each author takes one aspect 
of a multifaceted topic and turns it into 
an all-embracing principle. The weak¬ 
ness of both these books is the analyti¬ 
cal frameworks the authors bring to 
their subject. 

A Nation of Consumers? 

In The Sun Also Sets, Emmott accepts 
the common notion that Japan bas 
traditionally been a society of savers. 


The gap between high personal savings 
and low domestic demand resulted in an 
enormous capital surplus, which Japan 
poured into foreign investment—in par¬ 
ticular, financing the U.S. budget and 
trade deficits. 

But if macroeconomic forces have led 
Japan to play global financier, Emmott 
argues, the same forces are now causing 
a reversal. The Japanese have started en¬ 
joying their new prosperity by spending 
more. Young people are choosing to 
work less and to spend more time and 
money on leisure. Pensioners, a rapidly 
growing segment of the population, are 
using up their savings to fund their 
retirement. 

Sooner or later, as these trends con¬ 
tinue, the Japanese capital surplus will 
run out. Japan will become a more 
inward-looking economy, oriented 
toward domestic consumption. Because 
Japan also lacks leadership in interna¬ 
tional political and military affairs, the 
United States will remain number one 
in the world, and Japan will follow as 
a strong number two. 

Of course, this scenario depends on 
many assumptions—particularly about 
future Japanese saving rates, which even 
Emmott acknowledges are extremely 
difficult to project. To accept his view, 
readers have to believe in the general ac¬ 
curacy of economic forecasting 
techniques—but given the uncertainty 
of the data, that calls for a major leap 
of faith. 

In making his argument, Emmott 
covers a wide range of topics related to 
Japan. Thus, his book is a valuable 
source of information on that country. 
At the same time, its diversity makes for 
an unavoidable unevenness. In general, 
Emmott is at his best when he makes his 
case by dispelling myths about the 
Japanese system. But when he tries to 
fit his findings into the procrustean bed 
of his macroeconomic perspective, his 
tone becomes textbookish and flat. 
Worse, it keeps him from investigating 
that area where Japan really does differ 
from other developed nations— 
industrial organization, or the way com¬ 
panies are managed and products 
designed and manufactured. 
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3r a Nation of Innovators? 

n Created in Japan, Tatsuno does fo¬ 
ils on industrial organization. He aims 
o show that Japan is transforming it- 
>elf from an economy based on improv- 
ng products designed elsewhere to one 
iased on creating new high-tech 
iroducts. This is a matter of necessity, 
Tatsuno stresses, because international 
ompetition in mature industries like 
teel and automobiles has become too 
evere for Japan to continue making 
ligh profits. The author argues that 
[apanese culture is in some ways ideal- 
y suited to a move toward innovation. 

According to Tatsuno, Zen Buddhist 
ihilosophy provides a solid intellectu- 
ll foundation for creativity. This rich 
ource of insight, he maintains, is finally 
emerging in scientific and technological 
f ields. Tatsuno even goes so far as to 
laim—although he never presents 
much evidence for it — that clues for in¬ 
novative robot design can be found in 
he traditional art of flower arrange¬ 
ment, and that the aesthetic principle of 
rained growth symbolized in bonsai is 
lirectly applicable to bioengineering. 

Because of these cultural resources, 
>ays Tatsuno, Japanese creativity takes 
i different form from that of the West. 
Western creativity stresses a linear 
process of dramatic breakthroughs by 
individuals. By contrast, the Japanese 
view creativity as a more adaptive 
process, occurring in incremental cycles 
where groups of people, rather than in¬ 
dividuals, make the major contribu¬ 
tions, and where breakthroughs are less 
important than recycling, exploring, 
cultivating, and refining. 

Tatsuno illustrates this process in such 
leading-edge technologies as high- 
definition television (HDTV), next- 
generation computers, and supercon¬ 
ductors. Initially, a government minis¬ 
try such as MITI establishes a research 
project for developing a product. A few 
Japanese academic experts may take 
part as advisers. Then some large enter¬ 
prises in related industries join the 
project, or organize parallel projects of 
their own. As these initiatives progress, 
other firms and ministries participate. 
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Some of these projects have been suc¬ 
cessful, as in the case of HDTV, where 
a state-controlled broadcasting corpo¬ 
ration has made significant progress in 
developing and commercializing a new 
technology. But others have not 
achieved their assumed goals. For in¬ 
stance, the much publicized Fifth 
Generation Computer Project has not 
yet resulted in any concrete product de¬ 
velopment. Yet despite these mixed out¬ 
comes, Tatsuno predicts that “by the 
mid-1990s, Japan’s technological 
prowess could overwhelm the West.” 

Unlike Emmott, who focuses on 
broad demographic and macroeconom¬ 
ic trends, Tatsuno excels in detailing the 
way Japanese companies and govern¬ 
ment bureaucracies work. Readers get 
a good picture of the dynamics of 
Japanese product development. In par¬ 
ticular, Tatsuno’s description of the 
cooperation and competition among 
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ministries and companies within a de¬ 
velopment project is fascinating. 

On the other hand, the organizing 
theme of his book—a cultural interpre¬ 
tation of Japanese creativity—is simply 
too abstract and vague to be of much 
use in analyzing individual cases. The 
author himself tends to abandon his 
own framework when it comes to ex¬ 
ploring product development in 
Japanese organizations. 

The problem with this cultural expla¬ 
nation is that it too easily degenerates 
into a simplistic stereotype. While Tat¬ 
suno refutes the myth that the Japanese 
are good imitators but poor innovators, 
he ends up replacing the old stereotype 
with a new one. He also stereotypes the 
“Western” approach. He confuses 
“Western” with “American,” he never 
substantiates the idea of a single Ameri¬ 
can innovative pattern, and he never 
really explains why Japanese creativity 
is more suited to the demands of the 
world economy. 

In the end, both Tatsuno’s world of 
Zen product development and Em- 
mott’s reassuring vision of a nation of 
ordinary consumers are about the 
strength of Japan relative to other na¬ 
tions, especially the United States. 
However, to understand the strengths 
and weaknesses of these two societies 
would require a careful treatment of 
economic and industrial developments 
on both sides of the Pacific. Both books 
gloss over U.S. economic developments. 
Tatsuno substitutes his stereotype of 
Western innovation for in-depth analy¬ 
sis. And Emmott’s solution to complex 
problems like the poor performance of 
U.S. manufacturing is more macroeco¬ 
nomic fine-tuning—as if that will be 
enough to ensure America’s dominance 
in the world economy. 

Next time, Tatsuno might try follow¬ 
ing one of the fundamental teachings of 
Zen: to look at the whole picture 
without prejudice. And Emmott should 
remember that while the sun also sets, 
it usually sets in the west. ■ 


TAKASHIHIKINO is a research associate at the 
Harvard Business School, specializing in interna¬ 
tional business development. 
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TECHNOLOGY’S CRITIC 


Lewis Mumford: A Life 
by Donald L. Miller 
Weidenfeld & Nicolson, S24.95 


BY ROBERT HOWARD 

L EWIS Mumford is one of the great 
twentieth-century American 
writers. In a career spanning 
more than half a century, he 
wrote on an extraordinary range of sub¬ 
jects, including urban planning, ar¬ 
chitecture, American literature, cultural 
history, and social philosophy. But ty¬ 
ing Mumford’s work together, giving it 
power and coherence, is his stubborn 
preoccupation with a single theme—the 
human and social costs of modern tech¬ 
nological civilization. 

In the 1920s and ’30s, when most 
people took the benefits of technology 
for granted, Mumford became Ameri¬ 
ca’s foremost critic of technology and its 
role in the modern world. Ironically, 
now that criticism of technology 
abounds, few people are familiar with 
his work. 

This is a good reason to welcome 
historian Donald Miller’s comprehen¬ 
sive biography. Lewis Mumford: A Life, 
the first biography of Mumford (who is 
94 and retired from public life), is a 
masterful introduction to his life and 
work, and a thorough evaluation of his 
intellectual legacy. 

In Search of the Organic 

Born in New York City in 1895, Mum¬ 
ford at first shared in the widespread 
turn-of-the-century enthusiasm for 
technology. As a boy, he dreamed of be¬ 
coming an electrical engineer, and at¬ 
tended New York’s prestigious 
Stuyvesant High School, which 
prepared students for careers in science 
and engineering. By the end of high 
school, Mumford had dropped that 
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->lan to become a writer, but he retained 
i passionate interest in technology and 
ame to see it as a shaping force in 
nodern society. 

By far the most important intellectu¬ 
al influence on Mumford was the Scot- 
ish botanist, sociologist, and town 
planner Patrick Geddes. From the time 
n 1914 when he first happened upon 
Geddes’s books in the biology depart¬ 
ment library at the City College of New 
York, Mumford saw Geddes as his in¬ 
tellectual mentor. 

Geddes, writes Miller, had “a biolo¬ 
gist’s sensitivity to organic relation¬ 
ships,” which he applied to the study of 
social organisms such as the city—a 
method Geddes called “bio-sociology.” 
Geddes was a pioneer of ecological 
thinking—the idea that no organism 
:ould be understood in isolation from 
its environment. His organic perspective 
profoundly shaped how Mumford saw 
the world and what he found missing in 
it —in particular, Mumford’s perception 
of the ways technological civilization 
destroyed the social bonds that give 
form, unity, and meaning to life. 

Mumford used Geddes’s methods to 
become one of the first critics of the 
modern metropolis. He argued that the 
reckless drive for profit and physical ex¬ 
pansion in the modern city— 
symbolized by the skyscraper—was des¬ 
troying the human connections that 
made cities livable. Borrowing ideas 
from the British “garden city” move¬ 
ment, Mumford proposed that mid¬ 
sized “new towns” be created as an al¬ 
ternative to unrestrained growth in ex¬ 
isting cities. These regional urban 
centers, he believed, would be the 
catalyst for a new era of decentralized 
economic growth. 

In his architecture criticism (much of 
it collected in his famous “Sky Line” 
column, which he wrote for the New 
Yorker from 1931 to 1963), Mumford 
welcomed modern architecture as an 
antidote to the tendency of many ar¬ 
chitects in the 1920s and ’30s simply to 
copy historical forms. But he rebelled 
against the imposition of a single Inter¬ 
national Style, particularly the cold 
functionalism of I.e Corbusier. Mum- 



ford’s search for an “organic architec¬ 
ture” that balanced the traditional and 
the modern led him to become the first 
champion of the great American ar¬ 
chitect Frank Lloyd Wright. 

Mumford’s writings on technology 
and culture set out most clearly his basic 
criticism of technological society. 
Mumford was not opposed in principle 
to technology and the benefits it could | 
bring. Indeed, his concern about the I 
dominance of the “machine” in modern 
life was less a rejection of any particu¬ 
lar technology than a criticism of an en¬ 
tire way of thinking. 

“Men became mechanical before they 
perfected complicated machines,” 
Mumford wrote in Technics and Civili- \ 
zation, published in 1934. Long before 
the great age of technological invention, 
he argued, Western society had commit¬ 
ted itself to a set of values—material 
progress, the absence of limits, growth | 
as the supreme imperative—that cor¬ 
roded human freedom. Modern science 
had contributed to this development. Its 
urge to comprehend and control the 
physical world led it to define as “real” 
only those parts of reality that could be 
empirically verified. But this ignored an 
entire dimension of subjective human 
experience. The result was a “mechanis¬ 
tic mode of life,” geared to the pace of 
high-speed technology and committed ! 


to the ideals of specialization, automa¬ 
tion, and a narrow rationality that ig¬ 
nored questions of social value. 

Early in his career, Mumford hoped 
that new technologies might undermine 
this reliance on centralization and con¬ 
trol. In Technics and Civilization, he 
predicted that electric power and the au¬ 
tomobile would make possible the cre¬ 
ation of a decentralized economy and 
regional cities to replace the crowded ur¬ 
ban centers produced by the era of steel 
and coal. 

But by the late 1960s, Mumford had 
become far more pessimistic. In his 
magnum opus, The Myth of the 
Machine, he traced the dominance of 
the mechanistic outlook back to 
antiquity—specifically, to the forced- 
labor gangs that built large public works 
in the first cities. Although these crude 
social organizations consisted of people 
instead of mechanical parts, Mumford 
considered them the first “machines.” 
For they perfected the principles of 
specialization and control that would 
come to typify modern technology. 

Only a revolution in cultural values 
could end so persistent a world view, 
Mumford argued. He called for a social 
philosophy emphasizing the destructive 
capacity of modern technology and re¬ 
jecting the idea that economic growth 
was the sine qua non of human 
progress. Only through such attitudes 
would humanity regain control of the 
machine and be able to use technology 
for social ends. 

An Imperfect Prophet 

It is easy to find much to disagree with 
in Mumford. What Miller describes as 
the critic’s “priestly certainty” can be 
maddening—particularly on subjects 
like the rise of the first cities, where the 
lack of evidence leaves little room for 
anything but conjecture. And Mum¬ 
ford’s use of history as an instrument for 
moral prophecy sometimes makes him 
a bad historian. More disturbing still is 
the frequency with which Mumford’s 
powerful critique of technological civili¬ 
zation deteriorates into self-righteous 
moralizing, at times bordering on con- 
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Reviews 


tempt for scientists and technologists. 

And yet, what is consistently striking 
in Miller’s account is Mumford’s pre¬ 
science. His embrace of holism and 
regionalism prefigured many themes of 
the modern-day environmental move¬ 
ment. In a 1926 essay entitled “The In¬ 
tolerable City,” he foretold how 
overbuilding and unconstrained growth 
would destroy the social fabric of New 
York City. His criticisms of Le Cor¬ 
busier and the International Style antic¬ 
ipated those of recent postmodern 
architects (though no doubt Mumford 
would condemn their own reliance on 


a pastiche of historical styles). And hh 
opposition to nuclear power in the ear¬ 
ly 1950s—on the grounds that safe 
methods for disposing of nuclear waste 
had yet to be discovered—presages the 
headlines of today. 

For all these reasons, Mumford’s 
writings remain thoroughly contem¬ 
porary. With luck, Miller’s exhaustive 
biography will be a catalyst for their 
rediscovery. ■ 


ROBERT HOWARD is a senior editor at Tech¬ 
nology Review. 
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Continued from page 8 
discussions about which organisms may 
pose a greater risk are part of the de¬ 
bates on predictive ecology. 

Liberman claims that the risks of bio¬ 
technology are low, citing the exem¬ 
plary industry safety record. But there 
have been only a few field experiments, 
and no one can build a record on such 
a small sample. In our article, my co¬ 
authors and I had to focus primarily on 
intentional releases of organisms. 

As for the issue of how biotech will 
affect farming, products such as bovine 
growth hormone and transgenic 
animals have met with opposition from 
small farmers who are worried about 
higher capitalization costs and lack of 
concern for animal husbandry. 

Finally, to set the record straight, the 
only areas in which I have supported a 
biotech research ban are biological 
weapons and the genetic modification 
of the human germline. I helped write 
the Cambridge recombinant-DNA or¬ 
dinances of 1976 and 1980, which set¬ 
tled local controversies over the safe 
conduct of science and industry. 

4 ‘Start Spreading the News ...” 

I hope that Ellen Brennan, the “policy 
analyst” Ann Marie Cunningham 
quotes in “Megacities” (TR July 198 9), 
knows more about other “megacities” 
than she does about New York. I also 
hope that Cunningham herself learns to 
read the New York papers. The article’s 
entire thesis is wrong: New York has lit¬ 
tle in common with big young Third 
World cities. The economics, sociology, 
and politics are entirely different. 

Brennan’s contention that New 


York’s infrastructures have become 
“woefully inadequate” is absurd. So is 
her complaint that “there’s little money 
to do more than patch things up.” In 
fact, the city is spending billions on its 
infrastructures—a new water tunnel un¬ 
der Long Island Sound, a new sewage 
plant in the Hudson River, completely 
rebuilt bridges, reconstructed streets. 
The borough halls in Manhattan and 
Brooklyn are being totally remodeled at 
fantastic expense. Whatever may be 
wrong with New York, it is not lack of 
money for infrastructures. 

Moreover, Cunningham is mistaken 
in her belief that New York, “like its sis¬ 
ters,” is monocentric, with workers 
commuting to one central district. Any¬ 
one who has ever been to downtown 
Brooklyn or Long Island City—not to 
mention Fort Lee or White Plains— 
knows that this is not true. Nor is it true 
of Mexico City, the only other “mega¬ 
city” with which I am acquainted. 

Finally, the article contains a glaring 
non sequitur. First Cunningham quotes 
Brennan as saying that there are vast ex¬ 
panses of empty land near Manhattan. 
Then, in the very next sentence, she says 
Brennan “maintains that available 
property is just as scarce in the centers 
of cities like Delhi and Karachi.” 

LEE LEVITT 
New York, N.Y. 

The author responds: 

Brennan meant that much Manhattan 
land is empty because it is in private 
hands and kept undeveloped by specu¬ 
lators. Land available for development 
is just as scarce in the megacities where 
most of it is publicly owned. 
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About 50,000 years ago, 
modern humans migrated from 
Africa to Europe, where they 
met and fought with Neander¬ 
thals. Harvard anthropologist 
Terrence Deacon suggests the 
two parties might have talked 
to each other as well. He main¬ 
tains that Neanderthals “had 
every bit of the intellectual and 
linguistic capability” our direct 
ancestors did. 

Deacon reckons that lan¬ 
guage may go back 2 million 
years, not 50,000 years, as 
most anthropologists have 
said. He thinks a Neanderthal’s 
prefrontal cortex, critical for 
language, resembled that of 
modern humans. True, they 
had sloping foreheads and | 
prominent brows, but their I 
gray matter was organized like 
ours. 

Risky Talk 

■ Media always exaggerate 
public-health risks. 

■ The public always wants 
simple, cut-and-dried answers ' 
when dealing with risks. 

■ If messages about risks are 
clearly communicated, people | 
believe them. 

All three assertions are 
wrong, says Improving Risk 
Communication. The Nation¬ 
al Research Council (NRC) 
report says such misconcep¬ 
tions seriously hamper govern¬ 
ment, industry, and public 
discussions of health and en¬ 
vironmental hazards. 

For example, risk communi¬ 
cation is often a one-way 
street—from experts to others. 
But it should be two-way, an 
“interactive process of ex¬ 
change of information and 
opinion among individuals, 
groups, and institutions.” 


Notes 


Responsible Science 

To guide graduate students on 
professional conduct, the Na¬ 
tional Academy of Sciences has 
issued On Being a Scientist. 
The 22-page booklet address¬ 
es such questions as how much 
confidence a researcher must 
have in an experiment’s results 
before publishing them, how 
scientists can avoid self- 
delusion, and what researchers 
should do if they suspect col¬ 
leagues of scientific mis¬ 
conduct. 

“Our hope is that this docu¬ 
ment will instill in future scien¬ 
tists a sense of the importance 
and values of science, as well as 
the social responsibility that 
goes with it,” says biologist 
Francisco Ayala. He chaired the 
committee that prepared the 
booklet, which is going to 
120,000 students, faculty, and 
others. 

Safe Tankers 

Swedish engineers suggested in 
1985 that oil tankers be built or 
refitted so that the empty space 
at the top of a cargo-hold is air¬ 
tight. Were the hold punctured, 
air would be pumped out, so 
atmospheric pressure on the 
water around a ship could stem 
oil spillage. 

The Economist reports that 
the idea was proposed at the 
U.N. International Maritime 
Organization two years before 



the Exxon Valdez disaster. It 
was also advanced in leading 
industry publications. Yet after 
the Alaska spill, the director of 
transport for the American 
Petroleum Institute, which 
represents major U.S. oil firms, 
told the British magazine that 
“until now nobody has brought 
it to our attention.” 

Smart Concrete 

Embedding iron particles in 
concrete or a composite materi¬ 
al can reveal secrets about its in¬ 
ternal condition. A procedure 
Westinghouse scientists are de¬ 
veloping stimulates the parti¬ 
cles electrically and measures 
the resulting sound waves or 
surface temperatures. That 
yields information about the 
material’s integrity, without the 
expense and destruction of 
removing test samples. 

Warming Alert 

Since last fall, TV and radio 
stations have run the Environ¬ 
mental Action Foundation’s 
public service announcement 
(PSA) on global warming. But 
when the spots first appeared, 
the Motor Vehicle Manufac¬ 
turers Association told stations 
it would “demand equal time to 
rebut the misinformation and 
misleading material they con¬ 
tain.” The PSAs aired, and the 
manufacturers never made 
their objections explicit. The 
spots read, in full: 

“Global warming is a disease 
of the earth. Its most alarming 
symptom is a rise in the earth’s 
temperature, like a fever. Its ef¬ 
fects can be disastrous. A major 
cause of global warming is the 
car, which pumps 2 billion tons 
of hazardous gases into the at¬ 
mosphere every year. We need 
to make fuel-efficient cars, and 
we need to use them more effi¬ 
ciently. Like many diseases, 
global warming can be treated, 
and with your help, the prog¬ 
nosis is good.” 



Polls I: 

Women at Work 

Despite harassment, women 
engineers like their work, ac¬ 
cording to a survey directed by 
the Cooper Union’s Eleanor 
Baum, the only U.S. female 
dean of engineering. 

Nearly 90 percent of the 
4,000 respondents say their 
careers offer important work 
and membership in a respect¬ 
ed profession. But many com¬ 
plain that young women seek¬ 
ing this career get inadequate 
support from teachers and 
guidance counselors. 

Nearly two-thirds say they 
must work harder than men 
doing comparable jobs. Three- 
fifths believe that merit raises 
are gender-blind, but 35 per¬ 
cent feel that men are promot¬ 
ed faster. Thirty-nine percent 
feel penalized for taking mater¬ 
nity leave. More than half have 
suffered on-the-job harassment. 
And a fifth say their work cre¬ 
ates serious marital conflicts. 

Polls II: Tech Talk 

West German researchers have 
collated 120 opinion polls 
about technology taken in 
several countries over 15 years. 
A mere 23 percent of those 
polled in Japan believe that 
scientific progress will benefit 
humanity, compared with 33 
percent in West Germany and 
37 percent in France. People in 
English-speaking nations are 
only a bit more optimistic. 
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